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HOACHUTEJBHAA 3AIIUCKA

[IporpaMMa 1o X¥Muu Ha YpOBHE OCHOBHOI'O 00111ero 00pa3oBaHMs COCTAaBIeHAa Ha OCHOBE
TpeOOBaHUI K pe3ylbTaTaM OCBOCHHS OCHOBHOW 00pa3oBaTeNbHOW MPOrpaMMbl OCHOBHOTO
obuiero oOpaszoBanusi, npexacrapieHHblx B PI'OC OO0, a Taxke Ha OCHOBe (enepaibHOI
paboueil mporpaMMbl BOCIIUTaHUS U C YU4ETOM KOHIIETIIMHU MPENoJIaBaHus y4eOHOro MpeaMeTa
«XuMus» B 00pa3oBaTeNnbHbIX opranuzanusx Poccuiickoit @eneparui.

[lporpamma mo XuMuM JIa€T MpEJCTaBICHHE O LENAX, oOmiei cTpaTeruu OOy4YeHHs,
BOCIIUTaHUsI W pa3BUTHs OOy4arOIIMXCs CpPEACTBAMU Y4eOHOIro IpenMeTa, YCTaHABIMBAET
00s13aTeNIbHOE TPEJAMETHOE COJIepKaHKe, MpeIycCMaTpUBAeT paclpe/iesieHHe ero Mo Kjiaccam u
CTPYKTYPUPOBAHHUE I10 Pa3AeiIaM U TEMaM ITPOrPaMMBbl [0 XUMHH, OIIPEIEIAET KOINYECTBECHHbBIE
U KauyeCTBEHHBIE XapaKTEPUCTUKH COJEp)KaHUS, PEKOMEHIYEMYIO IIOCJIEI0BaTENbHOCTh
U3YUYEHHS] XUMHUH C YYETOM MEXKIPEIMETHBIX U BHYTPHUIPEAMETHBIX CBS3€H, JOIMKH y4eOHOro
nporiecca, BO3pacTHBIX 0COOEHHOCTEH 00yJaromuxcs, onpeaensieT BO3MOKHOCTH MPeMeTa JIJIs
peanuzanuu TpeOOBaHUHN K pe3yJibTaTaM OCBOSHHUS OCHOBHOM 0Opa30BaTEIHHOM MPOrpaMMBbl Ha
YPOBHE OCHOBHOT'O 00111eT0 00pa30BaHus, a TakKe TpeOOBaHUN K pe3ybTaTaM 00yYeHHS XUMHUU
Ha YypOBHE ILeleld H3y4eHUs MpeaMeTa M OCHOBHBIX BHJAOB Y4eOHO-TIO3HABATEIbHOM
JeSITETLHOCTH 00y4aroImerocst o OCBOCHUIO y4eOHOTO COIepIKaHUs.

3HaHUe XUMHH CIYXKUT OCHOBOM 111 (POPMUPOBAHMS MUPOBO33PEHUS 00YUaIOIIErocs, ero
MIPEICTABICHUH O MAaTEPUAIBHOM E€MHCTBE MUPA, BAXKHYIO POJIb HTPAIOT (POPMUPYEMBIE XUMHEH
MIPEICTABICHHS O B3aUMOIPEBPALIEHUAX YHEPIMU U 00 3BONIOLIMU BELIECTB B IPUPOJE, O MyTIX
pemeHust TI00aNbHBIX TMPOOJIEM YCTOHYMBOTO Ppa3BUTHS 4YEJIOBEYECTBA — CBHIPHEBOM,
9HEpPreTUYECKOH, MUIIEBOM U SKOJIOrHYecKoi 0€30MacHOCTH, MPOOIIEM 3paBOOXPAHECHHUS.

N3ydenue xumuu:

CHOCOOCTBYET peaau3ald BO3MOXHOCTEW M caMopa3BUTHS U (OpPMUPOBaHUS
KYJIbTYpPbI JINYHOCTH, €€ 00111el 1 PYHKIIMOHAIBHON IPaMOTHOCTH;

BHOCHUT BKJIaJ B (JOPMHUPOBAHUE MBILIUICHUS U TBOPYECKUX CIIOCOOHOCTEH 00ydaroluxcs,
HaBbIKOB HMX  CaMOCTOSITEIbHOM  y4eOHOM  JAEATENbHOCTH, OSKCIEPUMEHTAJbHBIX U
UCCIIEZIOBATENIbCKUX YMEHMH, HEOOXOAMMBIX KaK B TIOBCEJIHEBHOM JKM3HM, TaKk U B
npodecCHOHATBHOM IeATEITBHOCTH;

3HaKOMHUT €O CNeUU(pUKON HAyYHOTO MBIIUICHHS, 3aKJIaJbIBA€T OCHOBBI 1IE€JIOCTHOIO
B3TJIsi7]a HA €IUHCTBO NMPUPOABI U YEJIOBEKA, SIBJISETCSI OTBETCTBEHHBIM TAllOM B (POPMUPOBAHUU
€CTECTBEHHO--HAyYHOH IPaMOTHOCTH 00 y4aroIInuXcs;

crocoOCTBYeT (HOPMUPOBAHUIO IIEHHOCTHOTO OTHOIICHHS K €CTECTBEHHO--HAYYHBIM
3HaHUSM, K TPHUPOJIE, K YEJIOBEKY, BHOCHUT CBOHl BKJIaJ] B SKOJOIMYecKoe 0OpazoBaHHE
o0ydJaromxcs.

JlaHHble HampaBieHHs B OOYYEHHU XMMHMH 00eCledMBalOTCs cHenu(UKoil comepkaHus
yuyeOHOro mpeaMeTa, KOTOPbIM SABISETCS IEJAaroru4eckd aJalnTUPOBAHHBIM OTpa)kKeHUEM
0a30B0il HAYKH XMMUU HA ONPEICIEHHOM dTare e€ pa3BUTHSL.

Kypc xuMuu Ha ypoBHE OCHOBHOIO OOLIEro 00Opa30BaHHUs OPUEHTHPOBAH Ha OCBOCHUE
00y4aroIUMHUCs CUCTEMbI NTEPBOHAYATIBHBIX MOHATHIH XUMUHU, OCHOB HEOPraHMYECKONH XUMHH U
HEKOTOPBIX OTACIIBHBIX 3HAYUMBIX IIOHATUN OPTraHUYECKON XUMUHU.

CrpykTypa cojaepskaHUsl MIPOrpaMMbl MO0 XUMHH C(HOPMHUPOBAHA HA OCHOBE CHCTEMHOTO
noaxona k e€ msydeHuro. CozpepkaHue CKIAABIBACTCS M3 CHCTEMBI IOHATUH O XMMHYECKOM
JJIEMEHTE M BEIIECTBE M CHUCTEMbI MOHATHH O XUMHUYeckod peakuuu. OOe 3TH CHUCTEMBI
CTPYKTYPHO OPraHM30BaHbl IO NPUHLUILY IOCJIEJOBATEIBHOIO Pa3BUTHA 3HAHMNA HAa OCHOBE
TEOPETUYECKUX MIPEJICTABICHUN Pa3HOT0O YPOBH:

— aTOMHO--MOJIEKYJIIPHOT'O YYEHHsI KAaK OCHOBBI BCETO €CTECTBO3HAHUS;

— Ilepunonnueckoro 3akoHa J[. 1. MenzaeneeBa kak OCHOBHOI'O 3aKOHa XMMMH;

— Y4YECHHMsI O CTPOCHMH aTOMa U XMMHYECKOH CBSI3H;

— IPEJCTaBICHUN 00 AJIEKTPOIUTHUECKON TUCCOHAIINH BEILIECTB B paCTBOPAX.



TeopeTnueckne 3HaHUS pacCMAaTPUBAIOTCA HAa OCHOBE SMIIMPUYECKH IOJYyYEHHBIX U
OCMBICJIEHHBIX (DaKTOB, Pa3BUBAIOTCS IIOCIEJOBATENILHO OT OJIHOTO YPOBHS K JIPyromy,
BBINOJIHAS (DYHKUMU OOBSICHEHUS M MPOTHO3UPOBAHMS CBOMCTB, CTPOCHHS U BO3MOXKHOCTEU
MIPAKTUYECKOr0 MPUMEHEHUS U NOTyYEHHS N3y4aeMbIX BEIIECTB.

OcBoeHue mporpamMmbl IO XHMHUHU CIOCOOCTBYET (DOPMUPOBAHUIO IPEJCTABICHUS O
XUMHUYECKON COCTABISIOIIEN HAyYHOW KapTUHBI MHUpA B JIOTHKE €€ CHUCTEMHOM IPUPOJBI,
LIEHHOCTHOT'O OTHOIIEHHS K HAyYHOMY 3HAaHHUIO U METOAAM MO3HAaHUA B Hayke. M3ydeHue xumMuun
IPOUCXOIUT C TIPUBICUCHMEM 3HAHUH M3 paHee U3YYCHHbIX Y4EOHBIX IPEIMETOB:
«Oxpyxaromuii Mup», «bruonorus. 5-7 knaccel» n «®usmka. 7 Kaacey.

[Ipu n3yueHnn XUMHUN IPOUCXOIUT (POPMUPOBAHKE 3HAHUI OCHOB XUMUYECKOI HayKH Kak
00J1aCTH COBPEMEHHOT'O €CTECTBO3HAHUS, MPAKTUYECKOM JIEATENILHOCTH YeJIOBeKa U KaK OJHOTO
13 KOMIIOHEHTOB MUPOBOH KyJbTYpbl. 3ajadya y4eOHOro mnpeaMera COCTOMT B (hOpMUpPOBaAHHUU
CHUCTEMBbl XMMHUYECKUX 3HAHUH — BaXHEWIIHMX ()AKTOB, MOHATUH, 3aKOHOB U TEOPETHUYECKUX
MIOJIOKEHUH, JIOCTYNHBIX OOOOIIEHNH MMPOBO33PEHUECKOr0 XapakTepa, s3blka HaykKd, B
MPUOOIIEHNN K HAyYHbIM METO/AM IO3HAHUS [IPU U3YyYEHUH BEILIECTB U XUMUUYECKUX PEaKLUi, B
(GOpMHpPOBAaHMM W pa3BUTHM [O3HABATEIbHBIX YMEHMH M HX TPUMEHEHHH B Yy4eOHO-
MO3HABATEIBHON M y4eOHO-HCCIIEeI0BATEIbCKON JEATEIBHOCTH, OCBOCHUN NPaBUII 0€30MacHOTO
oOpallleHHs C BeLECTBAMHU B IIOBCEAHEBHON XKHU3HH.

[lpy M3y4YeHWW XMMHU HAa YpPOBHE OCHOBHOTO OOIIEro oOpa3oBaHMS BaXKHOE 3HAYCHHE
puoOpenn Takue e, Kak:

— (opMHUpPOBaHHE MHTEIUIEKTYaJbHO Pa3BUTOM JIMYHOCTH, TOTOBOM K caMOOOpa30BAHHUIO,
COTPY/IHUYECTBY, CaMOCTOSTEJILHOMY MPHHATUIO PELICHHWH, CIOCOOHOM aganTupoBaThes K
OBICTPO MEHSIOLIUMCS YCIIOBUSM KHU3HU;

— HaINpaBJIeHHOCTh OOYy4YeHHs Ha CHCTEMaTH4YecKoe NpUOoOIIeHHe O0O0ydaromuxcsi K
CaMOCTOSITEJIBHOM ~ ITO3HABaTEJIBHOM  JEATENbHOCTH,  HAy4YHbIM  METOAAM  IIO3HAHUS,
(hOpMHUPYIOIIUM MOTHBAIIMIO U PA3BUTHE CITOCOOHOCTEH K XUMUH;

— ofecrnedyeHrue YCJIOBHUM, CHOCOOCTBYIOIIMX MPHOOPETEHHIO OOY4YarOIMMUCS OIbITa
pa3HOOOpa3HON N1eATENbHOCTH, MO3HAHUS W CaMOIO3HAHMs, KIIIOUEBBIX HABBIKOB (KJIIOYEBBIX
KOMIIETEHIIU ), UMEIOIIMX YHUBEPCAIbHOE 3HAYEHHE ISl Pa3IMUHbIX BUAOB JEATEIbHOCTH;

— hopmupoBanme obmiel GpyHKIIMOHATFHONW M €CTECTBEHHO-HAYYHOW TPAMOTHOCTH, B TOM
quciae YMEHMH OOBSCHATh M OLICHMBATh SIBJICHUS OKPY)KAIOLIEr0 MHpa, UCIOJb3ys 3HAHUSA U
OTBIT, TIOJIyYEHHBIE MPH HW3YYEHUH XHMHH, MPUMEHATh HX NpPHU PEUICHHH MpodieM B
MOBCEAHEBHOM KM3HU U TPYAOBOM JAEATEIBHOCTH;

— (hopMupoBaHue y 00y4aromuUXcsl TyMaHUCTUYECKUX OTHOUICHUH, TOHUMaHHs LIEHHOCTH
XMMHUYECKUX 3HAHUN JJI1 BBIPAOOTKH SKOJIOTMYECKH 1E€JIecO00pa3HOro NMOBENEHHS B OBITY U
TPYIOBOM JEATEIBHOCTH B LEISAX COXPAHEHHS CBOETO 3J0POBBbS M OKPYXKAIOWIEH MPUPOIHOMN
Cpelbl;

— pa3BUTHE MOTHUBALIMU K O0YYEHHUIO, CIIOCOOHOCTEH K CAMOKOHTPOJIIO M CAMOBOCITUTAHUIO
Ha OCHOBE YCBOCHHS OOIIEYETIOBEYECKUX LIEHHOCTEH, TOTOBHOCTH K OCO3HAHHOMY BBIOODY
npo¢uis U HAIIPaBJICHHOCTH JalIbHEUIIEro 00yueHHUs.

OO1miee 4nCIIO 4acoB, OTBEACHHBIX ISl M3YYEHHs] XUMHUH Ha YPOBHE OCHOBHOTO OOIIETO
obOpasoBanusi, coctaBisieT 136 yacoB: B 8 kiacce — 68 yacoB (2 yaca B Hezeln), B 9 kinacce — 68
4acoB (2 yaca B HE/EIIO).



COILEPKAHUE OBYUYEHUA

8 KUIACC

IlepBoHauyajibHbIEe XUMHYECKHE MOHATHSA

[Ipenmer xumuu. Posib XMMUM B KU3HU 4YeJIOBEKa. XHUMHUS B CHCTEME HayK. Tena u
BemecTBa. PU3NUECKHE CBOMCTBAa BEIIECTB. ArperaTtHoe cocTosHue BeuiecTB. [loHsATHE O
MeTojaxX Mo3HaHus B XuMHUH. YucTeie BemecTBa U cMecu. CriocoObI pa3/iesieHust CMECEH.

ATOMBI U MOJEKYJIbl. XHUMHYECKUE 3JeMEHTbl. CHMBOJIBI XUMUYECKHUX DJIEMEHTOB.
[IpocTsie u cioxHbBIE BellecTBa. ATOMHO-MOJIEKYJIIPHOE YUEHUE.

Xumnueckass (Gopmyna. BaleHTHOCTb aTOMOB XMMHUYECKHX JJIEMEHTOB. 3aKOH
MOCTOSIHCTBA cocTaBa BellecTB. OTHOCUTeNbHAs aToMHas Macca. OTHOCUTENbHAs MOJIEKYIIIpHas
Macca. MaccoBas 105151 XMMUYECKOTO JIEMEHTA B COEIUHEHUH.

KomnuectBo BemectBa. Monb. MousipHass macca. B3anMocCBs3b KOJIMYECTBA, Macchl U
qHcia CTPYKTYPHBIX €IMHUI] BelecTBa. PacuéTsl o popmynaM XUMUYECKUX COSTUHEHHMN.

OuU3NYECKME W XUMUYECKHE SIBICHUS. XUMUYECKas peakuuss U e€ MpU3HaKU. 3aKOH
COXpaHEHHs MacChl BEIIECTB. XUMHUYECKHUE ypaBHEHUs. Kiaccupukanuss XUMHYECKIX peaKkIuit
(coennHEeHMs, pa3JIOKEHUS, 3aMEIIEHUs, OOMEHA).

Xumuueckuii IKCnepumenm:

3HAKOMCTBO C XMMHUYECKOH MOCYI0M, mpaBuwiamMu paboThl B abopaTopuu U HpuéMamu
oOpatieHus ¢ J1abopaTOpHBIM O0OpPYIOBAaHUEM, M3YUCHHE W OINMHCaHWE (DU3MYECKHX CBOWCTB
00pa3110B HEOPraHUYECKUX BELIECTB, HaOmoieHne puznyeckux (IIaBleHne BOCKA, TasTHUE JIb/a,
pacTHpaHue caxapa B CTYIKE, KUIIEHHUE M KOHJIEHCALUs BOJAbI) U XUMUYECKUX (TOpEHHE CBEYH,
MPOKaJIMBaHNUE MEJHOMN MPOBOJIOKHU, B3aUMOJICHCTBIE MeJia ¢ KHCIOTOMN) sSIBIeHU, HAOII0AeHHEe
U ONHCAaHME TMPU3HAKOB MPOTEKaHWsI XHMMHUYECKUX peakuuid (pa3jioxeHue caxapa,
B3aMMOJICHCTBHE CEPHON KHCIOTHI C XJIOpUIOM Oapusi, paszioxkeHue ruapokcuaa menu (1) mpu
HarpeBaHWHU, B3aUMOJCHCTBUE >kele3a ¢ pacTBopoM coiu Mmeau (), m3ydeHume cmocoOoB
pa3fesieHnss CMeceil: ¢ TOMOIIbI0 MarHurta, (QUIBTPOBAaHUE, BBIMAPUBAHUE, TUCTHILISAIUS,
xpomarorpadus, TpPOBEICHHE OYUCTKH IOBAPEHHON CONM, HAONIONEHHE W OIUCAHHE
pe3yabTaTOB MPOBEICHUS OIMBITA, WIUTIOCTPUPYIOLIETO 3aKOH COXPAHEHHUS MAaCChl, CO3/IaHUE
MOJIeNIe MOJIEKYI (IIIapOCTEPKHEBBIX).

Ba:kueiinue npeacraBuTe/ M HEOPraHUYECKUX BelleCTB

Boznyx — cmech rasos. CoctaB Bo3ayxa. Kuciaopon — 37aeMEHT M IPOCTOE BEIIECTBO.
Haxoxnenue xuciopoja B mpupoje, Gu3ndecKue U XUMUYECKUE CBOWMCTBA (pEaKIUU TOPEHHUS).
Oxcupnpl. Ilpumenenue xucnopoga. CrocoObl MOJIydeHHUs KHUCIOpoJa B JIaboOpaTopuu U
MPOMBINIIIEHHOCTH. KpyroBopoT kucnopoaa B mpupone. O30H — asioTpomHass MOAUUKaLus
KHCIIOpO/a.

TernoBoit 3(h(dekT XUMHUYECKOW peakiuH, TEePMOXMMHUYECKHWE YypaBHEHHS, 5K30- U
SHAOTEPMHUYECKHE peakUuu. TOomIuBO: yroib W MeTaH. 3arpsi3HEHHE BO37yXa, YCUIICHHE
MApPHUKOBOTO AP deKTa, pa3pyLUieHHe 030HOBOTO CIIOS.

Bonopon — snemeHT u mpocroe BemecTBO. HaxokaeHue BOaOpoAa B INPHUPOJE,
¢u3nyeckre U XUMHUECKUE CBOICTBA, MPUMEHEHUE, CIIOCOObI moydeHus. Kuciorsl u comu.

Mosipablii 00b€M ra3oB. PacuéTel Mo XUMHUYECKUM yYpaBHEHHUSIM.

O®usnueckue cpoiictBa BoAbpl. Boma kak pacrtBopurens. PactBopbl. Haceluennsie u
HEHaCBIILIEHHbIE pacTBOpbl. PacTBOpuMOCTH BellecTB B Boje. MaccoBasi J0Jisi BEIIECTBa B
pactBope. XuMmHueckue cBoiicTBa BoAbl. OcHOBaHUA. Poib pacTBOpOB B IPUPOJE U B JKU3HU
yenoBeka. KpyroBopor Bonabl B mpuUpojie. 3arpsA3HeHUE MPUPOAHBIX BOJ. OXpaHa MU OYHMCTKA
MIPUPOIHBIX BOJ.

Knaccudukamnus Heopranmueckux coenuHeHnid. Oxcuasl. Krnaccuduranus OKCHIOB:
cojeoOpa3yromye (0OCHOBHBIE, KUCIOTHBIE, aM(oTepHbIe) U Hecosneobpasyronme. Homenkiarypa
okcu10B. du3nueckre U XMMHUUECKHe CBOiicTBa okcuI0B. [lomyuenne okcumos.



OcHoBanus. Krnaccudukanuss ocHOBaHMN: MIETOYM W HEPACTBOPUMBIC OCHOBAHHUSI.
Homenknatypa ocHoBanmii. duznueckne W XHUMUYECKHE CBOWCTBA OCHOBaHWU. [lomydenue
OCHOBaHM.

Kucnorel. Knaccudukanus xkucnor. Homenknarypa kucior. Ousndyeckne u XMMUYIECKUE
cBoiicTBa KUCHOT. P aktuBHocTu MetauioB H. H. bekerosa. [lonyuenue kucior.

Comu. Homenknarypa coneil. @uzndeckne U XUMUYECKUE CBOWCTBa cosel. Ilomyuenue
COJICH.

I'eneTnyeckas cBsI3b MEXKy KJIacCaMU HEOPTraHUYECKHUX COCTMHEHHM.

Xumuueckuii IKcnepumeHm:

KaueCTBEHHOE ONpEJEICHUE COJIEepKaHusl KUCIOpo/ia B BO3JIyXe, MOIy4eHue, coOupaHue,
pacro3HaBaHUE U HM3yYEHHE CBOMCTB KHUCIOPOJa, HAOIIOJEHHWE B3aUMOJCHCTBUS BEIIECTB C
KHCIIOPOJIOM U YCJIOBUSI BOSHHUKHOBEHHSI U TpEKpalleHUus TopeHus (1moxapa), 0O3HAaKOMJIEHUE C
o0Opa3llaMid OKCHIOB U ONHMCAHHE WX CBOWCTB, IMONY4YCHHE, COOMpaHUE, paclo3HaBaHUE U
H3yYeHHE CBOWMCTB BoopoAa (ropeHue), B3ammojeiicTBue Bomopoma ¢ okcumom wmeau (l)
(BO3MOKHO HCIIOIH30BAHKE BHICOMATEPHUAIOB), HAOIOJEHUE 00PA3I[OB BEIIECTB KOJIUYECTBOM
1 Monb, ucciaenoBaHUE OCOOCHHOCTEHM pacTBOPEHHS BEIIECTB C Pa3jIMYHON pacTBOPUMOCTHIO,
IIPUTOTOBJICHUE DPACTBOPOB C ONPEIEIEHHOW MacCOBOM JOJEH pPacTBOPEHHOIO BELIECTBA,
B3aMMOJICIICTBHE BOJABI C MeTallaMH (HaTpueM M KajbIleM) (BO3MOXXHO HCHOJIb30BaHUE
BUJICOMATEPHAIIOB), MCCIIEIOBaHHE OOPa3I[OB HEOPTAHMUYECKUX BEIIECTB PA3IMYHBIX KJIACCOB,
HaOJI0/IeHUE M3MEHEHHS OKPAaCKH WHAMKATOPOB B PAaCTBOpPax KHUCIOT U IIENOYEH, H3ydeHHE
B3aumozeiictBus okcuga meau (ll) ¢ pacTBopom cepHOM KHMCIOTBI, KHMCIOT C METaJUIaMH,
peakuuil HeWTpanu3aluM, IMOJIYy4eHHE HEPAaCTBOPUMBIX OCHOBAaHUN, BBITECHEHHE OJHOTO
MeTaJjla IPYTUM U3 pacTBOpa COJIM, PEIICHHE SKCIIEPUMEHTAIBHBIX 3a/1a4 10 TeMe «BakHeiime
KJIACChl HEOPraHUYECKUX COECITUHEHUID.

IMepuoanyeckuii 3axkoH u Ilepuoanueckasi cucrema xumuuyeckux djaemenros /. H.
Menpgeneea. CtpoeHue aToM0B. XUMHYECKas ¢BA3b. OKUCINTEIbHO-BOCCTAHOBHUTEIbHbIE
peakuuu

[lepBpie TOMBITKH KIACCU(PUKALUKA XHUMHUYECKHX »JJieMeHTOB. [loHsATHE O Tpymmax
CXOJIHBIX 3JIEMEHTOB (IIEJIOYHBIC U MIETOYHO3EMEIbHBIC METAJUIbI, TaJOT€HbI, HHEPTHBIC Ta3bl).
DneMEeHTBI, KOTOpbIe 00pa3ytoT aM(pOTepHbIE OKCUIBI U THIPOKCHIBL.

[lepnonnueckuit 3akoH. Ilepmoanueckas cucrtema XuMHYecKHX dieMeHToB J[. .
MenpeneeBa. KopoTkomepuonnas u anuHHonepuogHas ¢opmbl [leprogudeckoid CUCTEMBI
xumuueckux aiiemeHToB Jl. M. MenneneeBa. Ilepuonbl u rpynmbl. DU3HYECKHUNA CMBICH
MOPSIAKOBOTO HOMEPA, HOMEPOB MEPUOA U TPYIIIIbI JIEMEHTA.

Crpoenne aromoB. CoctaB aromHbix snuep. M3ortombl. Onextponbl. CrpoeHue
ANEKTPOHHBIX 000J0YEK aTOMOB MEPBbIX 20 XUMUYECKUX AIEMEHTOB [leprnoaudeckoii CUCTEMBI
. W. MengeneeBa. XapakKTepUCTUKA XHWMHYECKOIO 3JIEMEHTAa IO €ro IOJIOKEHHID B
Ilepuonnueckoii cucreme /I. . Menneneesa.

3aKOHOMEPHOCTU N3MEHEHHUS panyca aTOMOB XMMHUYECKHUX JIEMEHTOB, METAJUIMYECKUX U
HEMETAJUTMYECKUX CBOMCTB MO IPYIIaM U MEePUOIaM.

3nauenue llepunonnueckoro 3akoHa u Ilepuoguyeckoil CUCTEMbl XUMHUYECKHX 3JIEMEHTOB
JUIS pa3BUTUS HayKU U npakTuku. [[. . Mennenees — y4€HbIl U IpayKJaHUH.

XuMuueckas CBS3b. KoBasientHas (nonsipHas u HEMnoJIsipHasi) CBS3b.
DIIEKTPOOTPULIATETLHOCTh XUMHUECKUX 3JIeMEHTOB. MloHHasI CBs3b.

Crenenp  okucinenuss. OKHCIUTEIbHO--BOCCTAHOBUTENBHBIE  peakuuu. IIponeccsl
OKHUCJICHUSI U BOCCTAHOBJIEHUSI. OKUCIUTENN U BOCCTAHOBUTEIIH.

Xumuueckuii IKCnepumMeHm:

M3y4yeHue o0pa3lioB BEIIECTB METAJIOB W HEMETAIOB, B3aUMOJEHCTBHUE THIIPOKCUIA
LMHKA C pacTBOpPaMu KHUCIOT W IIEJ0YEl, MIPOBEJACHHUE OIBITOB, WIIOCTPUPYIOIIHUX MPUMEPHI
OKHCJIUTEIHHO-BOCCTAHOBUTEIBHBIX PEaKIMi (TOpeHHe, PEeakiiuK Pa3ioKEeHHs], COSTUHEHNUS ).

Meostcnpeomemmnuwie ceasu



Peanuzanus MeXNpeaMETHBIX CBS3€H MPU U3yUYEHUU XMMUHU B 8 KJIacce OCYIIECTBISETCS
yepe3 HCMOJb30BaHME Kak OOIIUX €CTECTBEHHO--HAyYHBIX TIOHATUH, TaK W MOHSITHH,
SIBJIFOIIMXCS] CUCTEMHBIMU ISl OTAEJIBHBIX IPEIMETOB €CTECTBEHHO--HAyYHOT'0 LIUKJIA.

OOmue ecTecTBEHHO--HAy4yHbIE TOHATUSA: HAay4YHbIM (PaKT, THIOTE3a, TEOpus, 3aKOH,
aHanmu3,  CHHTe3,  Kiaccuukauusi,  TMEepHUOAMYHOCTb,  HAONIOJEHHE,  HKCIEPUMEHT,
MOJIENTUPOBaHNE, U3MEPEHNE, MOJIEIb, SIBJICHHE.

@dusuka: MaTepus, aTOM, DJJIEKTPOH, IPOTOH, HEHUTPOH, HWOH, HYKIMJ, H30TOIBI,
PaANOaKTUBHOCTh, MOJIEKYJa, JJEKTPUYECKUN 3apsjl, BELIECTBO, TeNo, O0BEM, arperaTtHoe
COCTOSIHME BEIEeCTBA, ra3, (pU3MYECKHe BEIWYMHBI, €IUHHIIBI U3MEPEHHUs, KOCMOC, IUIAHETHI,
3BE3161, ComHIIE.

buonorus: porocunres, neixanue, buocdepa.

l'eorpadusa: armocdepa, ruapochepa, MHUHEpaIb, TOPHBIE TIOPOJABI, TOJE3HBIE
HCKOIIa€MBbI€, TOIJIMBO, BOJHBIE PECYPCHI.

9 KJIACC

BemecTBo M XUMHYeCKas peakusi

[lepnonnueckuit 3akoH. Ilepmoanueckass cuctema XuMHUYecKHX dieMeHtoB J[. .
MenpeneeBa. CrpoeHHe aToMOB. 3aKOHOMEPHOCTHM B HW3MEHEHHH CBOWCTB XUMHYECKHX
3JIEMEHTOB MEPBBIX TPEX MEPUOMAOB, Kaldus, KaJIbLUS U HUX COCAUHEHUH B COOTBETCTBUM C
I0JIOKEHHEM JIEMEHTOB B [lepnonyeckoil cucteMe U CTPOEHHEM X aTOMOB.

Crpoenue BemecTBa: BHJBI XMUMHYECKON CBsA3M. THUIBI KPUCTAIUIMYECKUX PEIIETOK,
3aBUCHMOCTb CBOMCTB BEIECTBA OT TUIA KPUCTAIMYECKOM PEIIETKM W BHJA XUMHUYECKOU
CBS3U.

Knaccudukamnuss u HOMEHKIATypa HEOPTaHHMYECKUX BEIICCTB. XUMHUYECKHE CBOMCTBA
BEILECTB, OTHOCSIIMXCS K PAa3JIMYHBIM KJIACCAM HEOPraHMYECKUX COEIMHEHMI, TeHeTHYecKas
CBSI3b HEOPTaHUYECKUX BEIIECTB.

Knaccudukanms XuMudecKkux peakuui Mo pa3ludHbIM MpH3HAKaM (M0 YUCITY U COCTaBY
yJacTBYIOIIMX B PEAKIMH BEHIECTB, IO TEIJIOBOMY 3(PQeKTy, M0 H3MEHEHHUIO CTeleHeH
OKHUCJICHHUS XUMUYECKUX DJIEMEHTOB, MO OOpaTUMOCTH, MO YYaCTHIO KaTalu3aropa). DK30- U
SHAOTEPMHUECKUE PEAKIH, TEPMOXUMHUECKHUE YPaBHEHUS.

[lonsitue o ckopocTn xumudeckoil peakuuu. [loHarne 06 oOpaTUMBIX U HEOOPATUMBIX
XUMHUYECKHX peakuusx. [IoHsATHE O TOMOreHHBIX M TeTeporeHHbIX peaknusx. [lonsarue o
karanuse. IloHaTne o0 XxXuMHYeckOoM paBHOBecHU. DaKTOpbl, BIHUSIOIIME HAa CKOpPOCTb
XUMHUYECKON peaKIiy U MOJI0KEHNE XUMUYECKOTO paBHOBECHSL.

OKUCIINTENIbHO-BOCCTAHOBUTENIbHBIE PEAKIMM, 3JIEKTPOHHBIA OaJlaHC OKHUCIUTEIbHO-
BOCCTaHOBUTEIbHON peakuuu. CocCTaBlIeHHE YpPaBHEHHH OKHCIUTEIbHO--BOCCTAHOBUTENIBHBIX
peaxIuii ¢ UCTI0JIb30BaHHEM METO/1a AIEKTPOHHOT 0 OaaHca.

Teopust 3MeKTPOIUTUYECKON TUCCOLMALUU. DIIEKTPOJIUTHI U HEINEKTponUuThl. KaTtnonsl,
QHUOHBL. MeXaHu3M JHMCCOLMALMKM BEIIECTB C PAa3IMYHBIMU BHUJAMHU XUMUYECKOWU CBSI3HU.
Crenens aucconuanuy. CUIbHBIE U CJ1a0ble JIEKTPOJIUTHL.

Peakuuy moHHoro oomMeHa. YCIIOBUS NMPOTEKaHHWS PEAKLUUH MOHHOTO OOMEHa, MOJHbIE U
COKpaIllEHHbIE MOHHBIE ypaBHEHMsS peakuuid. CBOWCTBAa KUCIOT, OCHOBAHHMI M COJIEH B CBETE
NPEICTaBICHUH 00 SIEKTPOIUTHUYECKOW Iuccoumanuu. KadecTBeHHBbIE pEaKIMUM Ha HOHBI.
[TonaTue o ruiponIn3e CoJIei.

Xumuueckuii IKCnepumenm:

O3HAKOMJICHHE C MOJEISIMM KPHUCTAIMYECKUX PEIIETOK HEOPraHWYECKHUX BEUIECTB —
METaJNIOB M HeMeTauioB (TpaduTa ¥ anMasa), CIO0XKHBIX BEIIECTB (XJIOpUAA HATPHS),
HCCIIEIOBAaHUE 3aBUCHUMOCTH CKOPOCTH XHMHMUYECKOM pEakIMH OT BO3JECUCTBHUS Pa3INYHBIX
(hakTOpOB, MCCIIEAOBAHUE DJIEKTPONPOBOAHOCTH PACTBOPOB BEIIECTB, MPOIECCa JUCCOLUAINH
KHCIIOT, IIeJoYed M cojie (BO3MOXHO HCIIONb30BAHHE BUJEO MAaTepuasioB), IMPOBEICHUE
OTIBITOB, WJUTIOCTPHPYIOIIUX TMPHU3HAKK MPOTEKAHUs peakiuii MOHHOro oOMeHa (oOpa3oBaHue
ocaJika, BbIJEJIEHWE ra3a, oOpa3oBaHHE BOJIbI), ONBITOB, WJUIIOCTPUPYIOUIUX MPUMEPHI



OKHCJINTEIbHO-BOCCTAHOBUTENIBHBIX peakUuil (TOpeHHEe, peakLUuu DPa3JIOoKEHUs, COSAUHEHHMS),
pacno3HaBaHUE HEOPraHMYECKUX BEIIECTB C IMOMOINBIO KAaYECTBEHHBIX pEaKluil Ha HOHBI,
pelIeHNE FKCIIEPUMEHTAIbHBIX 3a/1ay.

HemeraJibl M MX coeJUHEHUS

OOmast xapakrtepucTuka TrajoreHoB. OCOOEHHOCTHM CTPOEHHUS aTOMOB, XapaKTepHbIE
crenieHn okucieHus. CTpoeHue M (U3MUECKHe CBOMCTBA MPOCTHIX BEIIECTB — TraJOrEHOB.
XUMHUYECKHE CBOICTBa Ha NpuMepe xyopa (B3aUMOJCHCTBHE C MeTajllaMH, HEeMeTallJlaMH,
menouaMu).  XsopoBogopoa. ConsHas — KHCJIOTa, XWMHWYECKHE CBOWCTBA, TIOJyYCHHE,
IIpUMeHeHHue. [[elicTBre XJ10pa U XJIOpOBOJOPO/Ia Ha OPraHU3M YeJIoBeKa. BaykHenue XJ1opuasbl
U UX HaXO0XJIEHHUE B IPUPO/IE.

OOmas xapakrepuctuka 31eMeHTOB VIA-rpynmbl. OcoOEHHOCTH CTpPOEHHSI aTOMOB,
XapaKTepHble CTeneHu OKucieHus. CTpoeHune U (QU3NYEeCKHue CBOWCTBA MPOCTHIX BELIECTB —
KHUCJIOpOAa U Cepbl. AJUIOTPOIHBIE MOJU(PHUKAIIMKA KUCIOPOJIa U Cepbl. XUMUYECKUE CBOMCTBA
cepel. CepoBopopoj, cTpoeHue, (GU3MYEeCKue M XUMHUYecKHe cBoWcTBa. OKCHABI CEphl Kak
MIPEICTABUTEIN KUCIOTHBIX OKCHIOB. CepHasi KUCIOTa, (PU3NYECKHEe M XUMHUYECKHE CBOICTBa
(obmme Kak TpeACcTaBUTENs Kilacca KHCIOT M crenududeckue). XUMHUYECKUE peaklvy,
JeXallie B OCHOBE MMPOMBIIUICHHOTO croco0a TMONydeHHs CEpHOM KUCIOTHL. llpumenenue
cepHoit KucioTel. Conu cepHON KUCIOThI, KaueCTBEHHAs peakius Ha cyabdaT-uoH. Haxoxnenue
ceppl M €€ COECAUMHEHHH B npupoAc. XHMHUYECKOE 3arpsA3HEHUE OKpYXKalolleld Cpenubl
COCIMHEHUSIMU Ccepbl (KHCIOTHBIE IOXKIH, 3arps3HEHHE BO3JyXa U BOJOEMOB), CIIOCOOBI €ro
MIPEIOTBPALLEHUS.

OO6mass xapaktepucTuka 31eMeHTOB VA-rpynmnbl. OCOOEHHOCTH CTPOECHHSI aTOMOB,
XapakTepHbIE CTEMEHH OKHCICHHA. A30T, pPACIpOCTpaHCHHWE B MpHpoJe, (U3UYECKHE H
XUMHUYecKue cBoiicTBa. KpyroBopot a3ora B nmpupoje. AMMHAK, €ro (GU3MYecKHe U XUMUYECKUE
CBOWCTBA, MOJIydeHHe 1 nnpuMenenue. Conu aMMOHHUS, UX (pU3HYeCKUe U XUMHUYECKIE CBOMCTBA,
npuMeHeHne. KadecTBeHHass peakius Ha MOHBI aMMOHUS. A30THas KHCIIOTa, €€ MOJIyueHHeE,
¢usnvyeckne W XHWMHYECKHE CBOMCTBa (0OmIMe Kak TpPEACTABUTENs Kiacca KUCIOT |
cneruduueckue). Mcnonp3oBaHUE HHUTPATOB U COJNEH aMMOHMS B KadeCcTBE MHUHEPaJIbHBIX
ynoopeHuii. XuMUYECKOe 3arpsi3HEHHE OKPYXKAIoLel Cpeabl COSAMHEHUSIMU a30Ta (KUCIOTHBIC
TOKIM, 3arps3HEHHE BO3JyXa, MOYBHI M BOMOEMOB). Docdop, amaoTporHble MOAUPUKALNUN
¢docdopa, dpuznueckue u xumuyeckue cporctBa. Oxeun docdopa (V) u docopHas kuciora,
¢u3nyeckue M XUMHUYECKHE CBOIicTBa, mosyueHue. lcmosnb3oBanue QochaToB B KauecTBe
MUHEpaJIbHBIX y100pEHUIl.

OOmas xapakrepuctuka s1eMeHTOB |VA-rpynmnbl. OcoOEHHOCTH CTPOEHHUS aTOMOB,
XapaKTEepHbIE CTENEHU OKUCIICHHUS. YTJIEepoJl, aJUIOTPOIIHbIE MOAU(UKAIINK, PacCIPOCTPAaHEHHUE B
npupoje, GU3nUecKue u XMMU4Ieckue cBoiictsa. AncopOuusi. Kpyrosoport yriepoja B npupose.
Oxcuppl yriaepoaa, ux pU3NYECKUe U XUMHUYECKHE CBOMCTBA, IEWCTBUE HA JKUBBIE OPTaHU3MBbI,
MOJYYCHHUE U NMPUMEHCHHE. JKOJIOTMYECKHEe MPOOJIeMbl, CBsI3aHHBIC ¢ okcuaoM yriepoaa (1V),
TUIO0TE3a INI00aIbHOTO MOTEIUIEHHUS KJIMMaTa, MapHUKOBBIM >Q¢eKkT. YronbHas KHCIOTa U €€
CONM, WX (PU3MUECKHE M XUMHYECKHE CBOICTBa, NOJydyeHHEe M NpuMeHeHue. KauectBeHHas
peakmusi Ha  kapOoHaT-woHbl.  Mcmomp3oBaHue  kapOoOHATOB B OBITY, MEIMIIMHE,
IIPOMBIIIJIEHHOCTH U CEJILCKOM XO031CTBE.

[lepBoHayasibHbIe MOHATUS 00 OPraHMYECKUX BEIIECTBAX KaK O COEJAMHEHUSX Yriepoia
(MeraH, BTaH, STWUJIEH, AalETWIEH, 3TaHOJ, TIJULEPUH, YyKCycHas kuciora). [IpuponHsie
HWCTOYHHUKHU YIJIEBOJOPOJIOB (Yrojb, MPUPOJHBINA ra3, HedTh), MPOAYKTHl HX MepepabOTKH
(Oen3uH), UX poJib B OBITY U MPOMBIIUIEHHOCTH. [ToHATHE 0 OMOIIOTHYECKH Ba)XKHBIX BEIIECTBAX:
KHUpax, Oelkax, yrieBoJax — W HMX pOJM B KHU3HU 4YeJlOBeKa. MarepHallbHOE €IUHCTBO
OpraHMYECKHUX ¥ HEOPraHMYECKUX COSIUHEHUH.

Kpemuuii, ero ¢Qusmueckre u XUMHUYECKHE CBOWMCTBA, IOJY4Y€HHE M IPUMEHEHUE.
Coenuaenuss kpemHusi B npupoje. OOmme mnpencraBineHuss o0 okcuae kpemuaws (V) u
KpeMHUeBoil kucioTe. CUIIMKAThI, UX UCIIOIb30BaHKE B OBITY, B IPOMBIIIICHHOCTH. BaxHeime



CTPOUTENbHBIE MaTepHalbl: KepamMHKa, CTEKJIO, IEMEHT, OeTOoH, ene300eToH. [Ipobremsr
0€3011acHOTO MCITOJIH30BAHUS CTPOUTEIBHBIX MaTEPHAIOB B TIOBCEHEBHON KU3HH.

Xumuueckuii IKcnepumenm:

M3ydeHue o0pa3lioB HEOPTAHMYECKUX BEIIECTB, CBOWCTB COJITHOW KHCJIOTHI, IPOBEIACHUE
KaueCTBEHHBIX PEaKlUi Ha XJOPUA-UOHBI M HAONIO/ICHHUE MPU3HAKOB UX MPOTEKAHUS, OMBITHI,
oTpaxkaromue (HU3NIECKre U XUMHUYECKHE CBOMCTBA TaJOT€HOB M MX COEJWHEHUH (BO3MOKHO
WCIIOJIb30BaHNE BUCOMATEPHANIOB), O3HAKOMJICHHE C O0pa3lamMy XJIOPHIOB (TaJOTCHHIIOB),
O3HaKOMJIEHHE C oOpa3liaMu cepbl U €€ COEIMHEHUSMHU (BO3MOXXHO HCMOJIb30BaHHUE
BHUJICOMATEPUANIOB), HAOIIOJIEHUE TMpollecca OOyrIuBaHUS — caxapa TOJ  JICHCTBUEM
KOHIICHTPUPOBAHHOW CEPHOU KHUCJIOTHI, U3YUCHHUE XMMUYECKUX CBOWCTB pa30aBICHHOW CEpHOM
KHCIIOTHI, TIPOBEJCHUE KAYECTBEHHOH peakiuu Ha cynb(ar-uoH U HaONOJIeHHE MpHu3HaKa e
MPOTEKaHUs, O3HAKOMJICHHE C (DU3NYECKUMH CBOWCTBaAMHU a3oTa, gocdopa M MX COCTUHECHUH
(BO3MOXKHO HMCITONIb30BaHKUE BUEOMATEPHAIIOB), 00pa3IaMy a30THBIX M (POCHOPHBIX YAOOpEHHIA,
MoJIyueHue, coOMpaHue, paclo3HaBaHUE M H3YYEHHE CBOICTB aMMHaka, IpPOBEJCHUE
KAueCTBEHHBIX peakuii Ha HWOH aMMOHUsA U Qocdar-uOH W U3YYCHHE TPHU3HAKOB HX
MPOTEKaHUs, B3aUMOJICHCTBUE KOHIICHTPUPOBAHHOW Aa30THOM KHUCIOTHI C MEAbIO (BO3MOXHO
WCIIOB30BaHUE BHUICOMATEPHUANIOB), U3YUYCHUE MOJEICH KPUCTAUIMUECKUX PEIIETOK aiMasa,
rpadura, ¢ymiepeHa, O3HAKOMIIEHHE C TMPOIEeccOM aAcopOLUM pPAcTBOPEHHBIX BEILIECTB
AKTUBUPOBAHHBIM YTIEM M YCTPOUCTBOM NMPOTHBOTa3a, MOJyyeHue, COOMpaHue, pacro3HaBaHHe
Y U3yYeHHE CBOMCTB YIJIEKHCIIOTO rasza, MPOBEJCHHE KAaYeCTBEHHBIX peakiuil Ha KapOOHAT U
CUJIMKAT-UOHBl M U3YYCHUE IMPU3HAKOB HX TMPOTEKAHUSA, O3HAKOMJICHHE C MPOAYKIMEH
CUJIMKAaTHOM MPOMBINUIEHHOCTH, PEIIEHUE SKCIEPUMEHTAIBHBIX 3a1ady 1o Teme «BaxHeimue
HEMETAJITBI U UX COCITUHECHHUSI.

MeTa/u1bl M UX COCIUHECHUSA

OOmass xXapakTepUCTHKA XHUMHUYECKHX OJJIEMEHTOB — METaUIOB HAa OCHOBAaHWUU WX
nonoxeHus B [lepuonnueckoil cucteme xumudeckux snemeHToB J1. M. Menzaeneesa u ctpoeHust
atomoB. CTpoeHue MeTauioB. MeTaumueckas CBSI3b M METAUIMYECKass KPHUCTAJTHYECKas
peméTKa. ODJEKTPOXMMHUYECKUN Pl HanpsbDKeHUH MeTamuioB. Du3nuecKkue W XUMUYECKUE
cBoicTBa MeTaiuioB. OOmMe crnocoObl MoyueHuss MeTauioB. [IoHITHE O KOPPO3UU METAILIOB,
OCHOBHBIE CITIOCOOBI 3aIIUTHI UX OT Koppo3uu. CIiiaBsl (CTallb, YyTYH, JIOpaTIOMUHII, OpOH3a) U
WX IPUMEHEHUE B OBITY M POMBIILJICHHOCTH.

[{enounble MeTaILIBL: TIOJI0KEeHUE B [lepronueckoi cucteMe XUMUYECKUX 31eMeHToB /1.
N. MenneneeBa, CTpoeHHE MX aTOMOB, HaXOXiAeHUE B mpupone. OU3NMUECKUE U XUMHUYECKUE
CBOIicTBa (Ha mpumepe HaTpus U Kanus). OKCUABI U TUAPOKCUIBI HATPUS U Kanus. [[puMenenue
IIEJTOYHBIX METAJUIOB U UX COCTMHECHHUIA.

[[lenoyHO3eMENBHBIE METAUIBl MAarHU M KalbLMil: mnojoxeHue B Ilepuogmueckoit
cucremMe xuMudeckux anemeHtoB [[. M. MeHneneeBa, CTpOEHUE HMX aTOMOB, HAaXO0XJICHUE B
npupoge. dusndyeckue U1 XUMHUYECKHE CBOMCTBA MarHus W KajabLUsd. BakHelInue COeIUHEHHUs
KaJIbIHsl (OKCHJI, TUAPOKCHI, CONH). JKECTKOCTH BOJBI U CITOCOOBI €€ YCTpaHEHUSI.

Anromunuil: nonoxenue B Ilepuoguueckoil cucteme xumuueckux snemeHtos I, U.
MenpeneeBa, CTpOEHHE aTOMa, HaxoXkAeHUE B npupoje. Ou3nueckne U XUMUYECKHUE CBOMCTBA
amroMuHMS. AM(OTEpHBIE CBOWCTBA OKCH/IA U THIPOKCH/IA ATFOMHHHUS.

Kenezo: mnonoxenue B Ilepuoguueckoil cucreme Xumudeckux d3yemeHtoB J[. .
Menaeneesa, CTpOEHHE aTOMa, HaxoXkAeHUEe B npupoje. Ouznueckne 1 XMMUYECKUE CBOMCTBA
xkene3a. Okcunbl, runpokcuasl u conm xenesa (1) m xemeza (lll), ux cocras, cBolicTBa u
MOJTy4eHHE.

Xumuueckuii IKcnepumenm:

O3HAKOMJICHHE C O00pa3l[aMH METa/NIOB M CIUIAaBOB, WX (DU3UYECKHUMH CBOHCTBaMH,
W3Y4YE€HHE PE3YJIbTaTOB KOPPO3UH METAIOB (BO3MOXKHO MCIIOJIB30BAHHE BHUACOMATEPHUAIIOB),
0COOEHHOCTEH B3aUMOJICUCTBUSI OKCHUJIA KAIBIUS U HATPUS C BOJOU (BO3MOXKHO MCIOJIb30BaHUE
BUJICOMaTEpPHAJIOB), HCCIIEJOBAHME CBOWCTB JKECTKOM BOJBI, Ipollecca TOPEeHUs JKeleza B



KHCIopose  (BO3MOXKHO  HCIOJB30BAaHHE  BUJECOMATEPHANIOB), TMPU3HAKOB MPOTEKAHUS
Ka4eCTBEHHBIX PEaKIMii HAa MOHBI: MarHus, KaJbIMs, aTFOMUHUA, IIHHKA, *kene3a (1) u xenesa
(1), menu (1), HaOIrOICHUE ¥ OMHCAHUE TPOIIECCOB OKPAIIMBAHMS IJIAMCHU MOHAMH HATpPUS,
KaJIus M KaJbIHs (BO3MOYKHO HCIIOJIB30BaHUE BUIACOMATEPHAIIOB), HCCICIOBaHNE aM(OTEPHBIX
CBOMCTB THJIPOKCH/Ia aIFOMUHUS ¥ THUIPOKCH/IA [IMHKA, PEIICHUE YKCIIEPUMEHTATBHBIX 33724 110
TeMme «BakHeire MeTamibl U KX COCTUHEHUSD.

XMMHSA U OKPYKAIIAS cpeaa

BemectBa u Marepuainsl B MOBCEJHEBHOW KM3HU 4YeJIOBeKa. be3omacHoe MCIoJib30BaHUE
BEIIECTB M XUMHUYECKUX peakiuii B ObITy. [lepBas moMomIb NP XUMHUYECKHUX OXKOTraxX H
OTpaBJICHUSIX.

XUMUYECKOE 3arpsi3HEHNE OKPYKAOIIeH cpe/sl (MpeaenbHast JOMyCTHMasi KOHIICHTpaIUs
BemecTs, najnee — [1/1K). Poib xuMum B pemieHnn SKOJI0THYECKHUX TTPOOIIeM.

Xumuueckuii Ikcnepumenm:

n3ydeHue o0pasIoB MaTepHUaoB (CTEKIIO0, CIIJIaBbl METAILIOB, TIOJIMMEPHBIC MAaTEPUATIBI).

Mescnpeomemmnuie ceasu

Peanmu3zanus MexXnpeaMETHBIX CBSI3€i MpU M3y4EeHUH XMMUHU B 9 Kilacce OCyIIeCTBIsETCS
yepe3 WCIOJb30BaHWE KaK OOMIMX ©CTECTBEHHO-HAYYHBIX TOHSATHH, TaK W TOHSITHH,
SIBJISIFOIIUXCS] CHCTEMHBIMHU JIJIS1 OTAENBHBIX PEIMETOB €CTECTBEHHO--HAyYHOTO 1IUKIIA.

OOmue ecTeCTBCHHO-HAYYHBIE TOHSTHS: HAYYHBIM (akT, THUIOTe3a, 3aKOH, TEOpHs,
aHanM3,  CHUHTE3,  KiaccUpUKalus, MNEePUOJUYHOCTh,  HAOMIOJEHUE,  IKCIEPHUMEHT,
MOJICTTUPOBaHNE, H3MEPEHUE, MOJIEITb, SIBIICHHE, TAPHUKOBBIN 3P PEKT, TEXHOIOTHS, MATCPUAITHI.

@duszuka: MaTepus, aTOM, OJJIEKTPOH, NPOTOH, HEUTPOH, HWOH, HYKIWJ, H30TOIbI,
pPaIMOaKTUBHOCTh, MOJICKYJIA, JJIEKTPUYCCKUA  3apsl, MPOBOAHHWKH, IOJYIPOBOIHHKH,
TUDIIEKTPUKHU, (POTOITIEMEHT, BEIIEeCTBO, TENO, O0BEM, arperaTHOE€ COCTOSIHHE BEIIEeCTBa, ras,
pacTBOp, PACTBOPUMOCTh, KPHUCTAJUTMUECKAS PEMIETKA, CIUIABbI, (U3WYSCKHE BEITHMYUHBI,
€MHUIIBI U3MEPEHUS, KOCMUYECKOEe IPOCTPAHCTBO, IJIaHETHI, 3BE3/1bI, COMHIIE.

Buonorusi: ¢orocunTes, npixanue, Owocdepa, IKOCHCTEMa, MUHEpAIbHBIC YIOOpEHHS,
MHUKPO3JIEMEHTBI, MAaKPO3JIEMEHTHI, MUTaTeNIbHbIE BEIIECTRA.

I'eorpadus: armocdepa, ruapochepa, MuHEpanbl, TOPHBIE MOPOJIBI, IOJE3HBIC
HCKOMaeMble, TOIJIMBO, BOJHBIE PECYPCHI.



MVMIAHUPYEMBIE PE3YJIbTATbBI OCBOEHUS IPOI'PAMMBI 110 XUMHUHU HA
YPOBHE OCHOBHOI'O OBHIET'O OBPA30OBAHMNSA

JINYHOCTHBIE PE3YJIbTATDI

JIMYHOCTHBIE pe3yabTaThl OCBOCHHUS TPOTPaMMBI OCHOBHOTO 0O0mIero oOpa3oBaHUs
JIOCTUTAIOTCS B X0 O0Y4EHUs] XUMUHU B €JUHCTBE YUE€OHOI M BOCIIUTATEIBHOM JIeATEIbHOCTH B
COOTBETCTBUM C  TPAJWIMOHHBIMH  POCCHHCKHMH  COLUMOKYJIBTYPHBIMH ¥  JIYXOBHO-
HPaBCTBEHHBIMH IICHHOCTSIMU, NIPUHATHIMUA B OOINECTBE NMpaBHJIAMU U HOPMAMHU TOBEICHHS H
CIIOCOOCTBYIOT ITpOIIECcCaM CaMOIIO3HAHMS, CAMOPA3BUTHS U COIMAIN3AIMN 00YyJaroIIuXCsl.

JIMYHOCTHBIE pE3yAbTaThl OTPAXKAIOT TOTOBHOCTH OOYYAIOMIMXCS PYKOBOJCTBOBATHCS
CHCTEMO} MO3UTHBHBIX IIEHHOCTHBIX OPUEHTAIMH W PACIIMPEHHE OMBITa ACATEIBHOCTH Ha €€
OCHOBE, B TOM UHUCJIE B YACTH:

1) naTpHOTHYECKOro BOCIIMTAHMUS:

LEHHOCTHOTO OTHOLIEHHS K OT€YECTBEHHOMY KYJIbTYpPHOMY, HCTOPHYECKOMY U HAyYHOMY
HACJIeTUI0, MOHUMAHUS 3HAYECHUS XUMUYECKOW HAayKH B JKM3HHM COBPEMEHHOTIO OOIIECTBa,
CHOCOOHOCTH BJIQJIETh JOCTOBEPHON HMH(pOpPMAIMEld O MEepEIOBBIX JOCTH)KEHUSX M OTKPBITHUSX
MHPOBOW M OTEUECTBEHHON XWMUH, 3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUSIX 00 yCTpOHCTBE
MHpa 1 0011ecTBa;

2) rpaskKIaHCKOro BOCIIMTAHUS:

MPEICTaBICHUS O COLMAIBHBIX HOpPMax M MpaBHJIaX MEXKIMYHOCTHBIX OTHOLICHHWHA B
KOJUICKTHBE,  KOMMYHHUKAaTHBHOM  KOMIETEHTHOCTH B  OOIIECTBEHHO  IOJIC3HOM,
y4eOHO-HCCIIeIOBATENbCKOM, TBOPUECKOW M JAPYIMX BHAAX JEATEIBHOCTH, TOTOBHOCTH K
Pa3sHOOOpa3HON COBMECTHOM JIESTEIBHOCTH MTPU BHINIOJTHEHHH Y4eOHBIX, TO3HABATEIbHBIX 33/ad,
BBITIOJIHEHUH XHMHUYECKHX OSKCIIEPUMEHTOB, CO3JaHWM YYEOHBIX MPOCKTOB, CTPEMJICHHSA K
B3aMMOIIOHMMAHHIO U B3aMMOIIOMOIIM B IPOIECCe ITOH Yy4eOHOW AeATeIbHOCTH, TOTOBHOCTH
OLICHUBATh CBOE TMOBEJICHHE W TIOCTYINKHA CBOMX TOBAPHUINEH C TMO3WIMK HPABCTBEHHBIX M
IPaBOBBIX HOPM C YYETOM OCO3HAHHS MOCIIEACTBUI MOCTYIIKOB;

3) HEeHHOCTH HAYYHOT 0 O3HAHUS

MHUPOBO33PCHYECKUE  MPEACTaBICHHS O  BEIIECTBE W  XUMHYECKOH  peakIuy,
COOTBETCTBYIOIIHE COBPEMEHHOMY YPOBHIO Pa3BUTHS HAyYKW M COCTABISIONINE OCHOBY IS
NOHMMaHHUS  CYINIHOCTM HAay4YHOW KapTUHBI MHpa, TPEACTaBICHHS 00  OCHOBHBIX
3aKOHOMEPHOCTSIX Pa3BUTHS HPUPOIBI, B3aUMOCBS3SIX YEIIOBEKa C MPHUPOJHON Cpelor, O posn
XMMHUU B IO3HAHUH 3THX 3aKOHOMEPHOCTEH];

MO3HABATEIbHBIE MOTHBBI, HANpaBICHHBIE HA IOJy4YCHHE HOBBIX 3HAHUH 10 XUMHH,
HEOOXOAMMBIE Uil OOBSCHEHHMsS HAOJI0JJaeMbIX IPOLECCOB U SBJICHWUH, IO3HABATEJIBbHOM,
MHPOPMAIIMOHHON M YUTATEIhCKON KYJIBTYPBI, B TOM YHCIIC HABBIKOB CAMOCTOSITEIIBHOIN paOOThI
C y4yeOHBIMH TEKCTaMH, CIIPAaBOYHOH JHUTEPaTypOH, JAOCTYMHBIMH TEXHHUUYECKUMH CpPEICTBAMH
WH(POPMAIIMOHHBIX TEXHOJIOTHIA;

UHTEpeC K OOYyYeHHMIO M TO3HAHUIO, JIF0OO3HATEIBHOCTh, TOTOBHOCTh U CIIOCOOHOCTH K
camMo00pa30BaHMIO, MPOCKTHOM M MCCIIEIOBATEIbCKON IEATEIBHOCTH, K OCO3HAHHOMY BBIOOpY
HaIpaBJICHHOCTU U YPOBHS 00yUeHUs B JaJIbHEHILIEM;

4) ¢opMupOBaHHUS KYJbTYPHI 310POBbS:

OCO3HaHHME IICHHOCTU JKU3HH, OTBETCTBEHHOI'O OTHOIICHUS K CBOEMY 3/I0POBBIO,
YCTAaHOBKM Ha 3J0pPOBBIH 00pa3 >KU3HHW, OCO3HAHWE IIOCIEACTBHH W HENPHUATHE BPEIHBIX
NpUBbIUEK (YHNOTpEOJICHUS aJKOTroJisl, HAPKOTHKOB, KYpEHHs), HEOOXOIUMOCTH COOJIIOJCHHS
npaBwl 0E30HaCHOCTH NMpH OOpAlIeHUH C XMMHYECKHMH BELIECTBAMH B OBITY M peasbHOM
KH3HU;

5) Tpy/10BOr0 BOCIIMTAHUSI:

MHTEpEC K NMPAKTUYECKOMY M3Y4YEeHHUIO Mmpodeccuii u Tpyaa pa3InyHOro poja, yBaKeHHE K
TpyLy W pe3yabTaTaM TpPYIOBOH JESATEIBHOCTH, B TOM YHCIIE HAa OCHOBE IPHUMECHEHUS
NPEIMETHBIX 3HAaHUM 1O XHMMHHM, OCO3HAHHBIA BHIOOp WHAMBUIYAIBHOW TPaeKTOPHU
IPOJODKEHHST 00pa3oBaHUsl C YY4ETOM JIMYHOCTHBIX HMHTEPECOB M CHOCOOHOCTH K XHMUH,



OOIIECTBEHHBIX MHTEPECOB M MOTPEOHOCTEH, yCTEIHOW MPOPECCHOHATBHON NESTEIEHOCTH H
pa3BUTHS HEOOXOAUMBIX YMEHHI, TOTOBHOCTh aIalITHPOBATHCS B MPO(EeCCUOHATILHOM cpefie;

6) 9KOJIOrMY€eCKOr0 BOCIIUTAHUSI:

9KOJIOTUYECKH I1eJIeCO00pa3HOe OTHOIICHUE K MPHUPOJE KaK UCTOYHUKY JKU3HU Ha 3emiie,
OCHOBE €€ CyIEeCTBOBAHHMS, MOHUMAaHHE IIEHHOCTH 3J0POBOr0 M 0e30macHOro obpasa >KU3HH,
OTBETCTBEHHOE OTHOIICHHE K COOCTBEHHOMY (U3HMUECKOMY M TICUXHYECKOMY 3JI0POBBIO,
OCO3HaHHE IIEHHOCTH COOIOICHUS TPaBUI OE30MaCHOTO MOBEACHHS MIPU padoTe ¢ BEIIECTBAMH,
a TAaK)KE€ B CUTYyAIUSAX, YTPOKAIOIIUX 3JOPOBBIO U JKU3HU JIFOACH;

CIIOCOOHOCTH TIPUMEHSITh 3HAHUS, MONyYyaeMble TMPU HM3YYCHHH XHMHH, IS PEIICHUs
3a71a4, CBA3aHHBIX C OKPYXKAIOUIEH MPUPOJHON CPEIOH, /sl TOBBIIIEHUS YPOBHS AKOJIOTHYECKOM
KYJIbTYPBbI, OCO3HAHUS TI00AIILHOTO XapaKTepa SKOJOTHYECKHUX MPOOJIeM U MyTeH MX pemIeHUs
MIOCPEACTBOM METOJIOB XUMHUH, IKOJIOTMYECKOTO MBIIUICHHS, YMEHHS PYKOBOACTBOBATHCS UM B
[I03HABATEJIbHOW, KOMMYHUKATUBHOM U COLIMAJIBHON IIPAKTHUKE.

METAINPEAMETHBIE PE3YJIBTATHI

B cocraBe MerampeIMETHBIX PE3ylIbTaTOB BBIICISIOT 3HAYMMBIE NI (OPMUPOBAHUS
MHUPOBO33pEHHUsI OOIIeHAYYHbIe MOHATHUS (3aKOH, TEOpHs, MPUHIIMI, TUIOTe3a, (akT, cUCTeMa,
MIPOIIECC, IKCTICPUMEHT U JIPYroe.), KOTOPbIE UCIOJB3YIOTCS B €CTECTBEHHO-HAYYHBIX Y4eOHBIX
npeaMeTax U MO3BOJISIOT Ha OCHOBE 3HAHHWM U3 3TUX MPEeaMETOB (OPMUPOBATH MPEICTABICHHUE O
IEJIOCTHOW HAyYHOW KapTHHE MHUpa, U YHHUBEpCAIbHBIC Y4eOHBIC NEHCTBUS (TIO3HABATEIHHBIC,
KOMMYHUKATUBHBIE, PETYISTUBHBIE), KOTOpble oOecneunBaroT (OPMUPOBAHHE TOTOBHOCTH K
CaMOCTOSITEIbBHOMY IUIAHUPOBAHUIO U OCYILIECTBICHHUIO Y4€OHOM €A TeIbHOCTH.

ITo3HaBaTe/IbHbIE YHUBEPCAJIbHbIE YUeOHbIe 1eliCTBUS

ba3oBble Jiornyeckue 1eiicTBUs:

YMEHUSI MCHOJIb30BaTh MPUEMBI JIOTUYECKOTO MBIIUICHUS] TPU OCBOCHUU 3HAHUM:
pacKpbIiBaTb CMBICT XUMHUYECKMX TOHSTHH  (BBIACIATH HMX XapaKTepHbIE MPHU3HAKH,
yCTaHABIUBATh B3aMMOCBSA3b C JAPYTUMH MOHSATUSMU), UCIIONH30BATh MOHATHS A 00BICHEHUS
OTIENbHBIX ()AaKTOB W SIBIICHWH, BBIOMPATh OCHOBAHUS WM KPUTCPUU IS KiIacCH(PHUKAINAN
XUMUYECKHUX BEUIECTB M XMMUYECKHX PEAKIUH, YCTaHABIUBATh NPUUMHHO-CIICCTBEHHbBIE CBS3U
MEXIY 00BEKTaMH U3YUYCHHUSI, CTPOUTH JJOTUUECKHUE PACCYX ACHUS (MHAYKTUBHBIC, 1€IYKTUBHbIC,
110 aHAJIOTHH), ANATh BBIBOABI U 3aKIIOYCHHUS;

YMEHHUE TPUMEHATH B IMPOIECCE MO3HAHUS MOHATUS (MIPEAMETHBIE U METaNpPEIMETHBIC),
CUMBOJIMYECKUE (3HAKOBBIC) MOJETH, HCIONb3yeMble B XHMHH, MPEOOPa3oBBIBATH HIMPOKO
MIPUMEHSAEMbIC B XUMHH MOJCIbHBIC MPEICTABICHUS — XUMHYECKUN 3HAK (CUMBOJ 3JIEMEHTA),
XUMHUeckass ¢GopMmyla M ypaBHEHHE XHMHUECKOW peaklud — TpPU pEHIeHuH YydeOHOo-
MO3HABATENBHBIX 33/Ja4, C Y4YETOM OITHX MOJIETBHBIX MPEJICTABICHUNA BBIABISTH U
XapaKTepU30BaTh CYIIECTBEHHBIC MPU3HAKH H3y4aeMbIX OOBEKTOB — XMMHYECKHX BEIIECTB U
XUMUYECKUX PEaKIUH, BBISBIATH OOIIME 3aKOHOMEPHOCTH, MPUYUHHO-CJICICTBEHHBIC CBSI3U U
MIPOTUBOPEYUS B U3yUAEMBbIX MPOIECCAX U SABICHUSIX.

ba3oBble ucciiegoBaTe/bCKue AeHCTBUA:

YMEHUE MCHOJb30BaTh MOCTABJIECHHbBIE BOIMPOCHl B KAYECTBE MHCTPYMEHTa MO3HAHHUS, a
TaKK€ B KayecTBE OCHOBbI il (OPMHUPOBAHUS THUIOTE3bl IO MPOBEPKE MPABUIBHOCTU
BBICKA3bIBAEMBIX CYXKICHUM;

MpUOOpETEHHE OMbITAa MO IUJIAHUPOBAHUIO, OPraHU3allMUd W MPOBEJICHUIO0 YUYEHUYECKUX
IKCIIEPUMEHTOB, YMEHHE HAOIIOAATh 32 XOJJOM MPOIlecca, CAMOCTOSATEIHHO IPOTHO3UPOBATH €TI0
pe3ynbraT, GopMyJIHpoBaTh OOOOUIEHHS M BBIBOJABI MO pe3ylibTaTaM IPOBEAEHHOTO OIIbITA,
WCCJIEIOBAHUS, COCTABIATH OTUET O MPOJIENIaHHON paboTe.

Pabora ¢ undgopmaumeii:

YMEHHE BBIOUPATh, aHATH3UPOBATH U UHTEPIPETUPOBATH HHPOPMAIIUIO PA3TUIHBIX BHIOB
U GOopM NpeCTaBICHUS, TOTyYaeMYI0 U3 Pa3HbIX HCTOUHUKOB (HAYYHO-TIOMYJISIpHAsI TUTEpaTypa
XUMHUYECKOTO COJIEpKaHMsI, CIpaBOYHble TocoOus, pecypcbl HWHTepHeTa), KpUTHYECKU
OLICHUBATh MIPOTUBOPEUUBYIO U HEJOCTOBEPHYIO HH(OPMALIHIO;



YMEHHUE MPUMEHSATh Pa3IUUHbIe METO/IbI U 3aIPOChl IIPU OUCKE U 0TOOpe MHPOPMALIUU U
COOTBETCTBYIOIIHX JaHHBIX, HEOOXOAMMBIX JIJISl BHITIOJTHEHUST yIEOHBIX U TO3HABATEIBHBIX 3a/1a4
OIpeNIeIEHHOr0 TUMA, MPHOOpETeHHe OIbiTa B 00JacTH HMCMOJIb30BaHUS HH(POPMALMOHHO-
KOMMYHHUKATHBHBIX TEXHOJOTHIA, OBJIAJICHHE KYTbTYPOH aKTHBHOT'O MCITOJIb30BAHHS PAa3TMIHBIX
MIOUCKOBBIX CHCTEM, CaMOCTOSITENIbHO BBIOMpPATh ONTUMAIbHYIO (opMy mpeacTaBiIeHUs
WHPOPMAIIMY W WUTFOCTPHPOBATH pEIIaeMble 3a/Ja4l HECIOKHBIMH CXEMaMH, TUarpaMMamH,
npyrumu popMamu rpaguky U ©X KOMOMHALIUSAMU;

YMEHHME HCMOJIb30BaTh M aHAIM3UPOBATH B Mpollecce y4eOHON U Hccien0BaTebCKON
JeSITeTLHOCTH UH(OPMAIIHIO O BIUSHUU MPOMBIIUIEHHOCTH, CEIbCKOT0 X03IHUCTBA M TPAHCIIOPTA
Ha COCTOSIHUE OKPYKAIOILIEH MPUPOTHON CPEIBI.

KoMMmyHuKaTHBHbBIE YyHUBEpPcAIbHbIE YueOHbIe /IeiiCTBHUS:

YMEHHUSI 3aJlaBaTh BOIPOCH (B XoJe nuaimora W (WJIM) JUCKYCCHUH) TI0 CYIIECTBY
oOcyxnaeMoil TeMmbl, (HOPMYIHPOBATH CBOM NPEJIOKEHUS] OTHOCHUTENIFHO BBIMOJIHEHUS
MPEITIOKEHHOM 3a/1a4H;

YMEHUS MPEACTABIATH NOJTYYCHHBIE PE3yIbTaThl TO3HABATEIBHOM JESITEILHOCTH B YCTHBIX
U THCbMEHHBIX TEKCTax; JelaTh MPE3CHTAIUI0 pPe3yJIbTaTOB BBHIMOJHEHHUS XHWMHUYECKOTO
JKCIIepUMEHTa (JIa0OpaTOPHOTO OMBITA, JTAOOPATOPHOW pPabOTHI MO WCCIEIOBAHUIO CBOHCTB
BEIIECTB, yUeOHOTO MIPOCKTA);

YMEHUSI Y4eOHOTrO COTPYJHHYECTBA CO CBEPCTHHKAMU B COBMECTHOM IMO3HABATEIHHON U
UCCJIEIOBATENLCKON NIEATEIbHOCTH MPU PEUICHHHM BO3HUKAIOIIUX MPOOJEM Ha OCHOBE y4éTa
OOIIMX WHTEPECOB M COTJacOBaHUs NO3ULUHN (00CYXIeHHsS, OOMEH MHEHUSMH, «MO3TOBBIE
HITYPMBI», KOOPAUHALIMS COBMECTHBIX JEUCTBUH, OMpe/ieJieHue KPUTEPUEB MO OLIEHKE KayecTBa
BBITIOJIHEHHOU pabOTHI U IpyTHE).

PeryasiTuBHbIe yHMBepPCcAJIbLHbIE YUYeOHbIE IeHCTBHS:

YMEHHUE CaMOCTOSITENIbHO OTPEACTATh e NeATeIbHOCTH, TUIAHUPOBATh, OCYIIECTBIIATS,
KOHTPOJIUPOBATh U MPH HEOOXOAMMOCTH KOPPEKTUPOBATh CBOKO JIEATEIBHOCTH, BBHIOMPATH
Haubonee HQQEeKTUBHbIE CHNOCOOBI pelIeHHs Y4eOHbIX M IO3HaBaTENIbHBIX  3ajad,
CaMOCTOSITENIbHO COCTABIIATh WM KOPPEKTUPOBATH MPEIJIOKEHHBIA aNrOpUTM ACHCTBHI MpH
BBITMOJIHEHUH 33JaHAN € YYETOM TIIOJIyYeHUS HOBBIX 3HAHMUA 00 H3y4aeMbIX OOBEKTaX —
BEIIECTBAX U PEAKIUAX, OIICHUBATh COOTBETCTBUE MOJIYUYEHHOTO pe3yibTaTa 3asiBICHHOM IIeNnu,
YMEHHUE HCIOJB30BAaTh U aHATM3HPOBATH KOHTEKCTHI, TIPe/JIaraéMbIe B YCIIOBHH 33 JaHHIA.

HNPEAMETHBIE PE3YJIbTATBI

B cocraBe mpeaMETHBIX pe3yabTATOB IO OCBOSHHIO O0S3aTEIFHOTO COJCpPKAHUS,
YCTQHOBJICHHOTO JaHHOM (enepanbHOW pabouell MporpaMMoOMN, BBIIEIAIOT: OCBOCHHBIE
oOyyarolMMUCS Hay4Hble 3HAHUS, YMEHHS M CHOCOOBI JEWCTBUM, crneuududeckue s
NpeaIMETHON 00nacTh «XuMHs», BUIBl JEATEIBHOCTH IO TOJIYYEHHIO HOBOT'O 3HAHHUS, €ro
MHTEPIpETAINH, PEOOPa30BAHUIO U IPUMEHEHHUIO B PA3JIMYHBIX YIEOHBIX U HOBBIX CHTYaIIUsX.

K xonuy oOyuenus B 8 kJiacce mpeIMETHbIE pe3ylbTaThl HA GA30BOM YPOBHE JIOJIKHBI
OTpakaTb C(HOPMUPOBAHHOCTH Y OOYJAFOIITUXCS YMECHHIM:

® DPACKpBIBaTh CMBICI OCHOBHBIX XMMHYECKHUX MOHSATHI: aTOM, MOJEKYJa, XUMUUECKUI

AIIEMEHT, TMPOCTOE BEIIECTBO, CJIOXHOE BEIIECTBO, CMeCh (OJHOpOIHAs U
HEOJTHOPOJHAs1), BaJCHTHOCTb, OTHOCHTEIbHAs aTOMHAs M MOJICKYJSpHas Macca,
KOJIMYECTBO BEIIECTBAa, MOJb, MOJSpHas Macca, MaccoBass JOJS XHUMHUYECKOTO
9JIEMEHTa B COCIMHEHHH, MOJSIPHBIA O00BEM, OKCHI, KHCIOTa, OCHOBAaHHUE, COIb,
ANEKTPOOTPHULIATETILHOCTD, CTETIEHb OKUCIICHHS, XUMUUECKas peakiins, KJacCuPpUKaIs
pEaKIHii: peaKkuyi COSAUHEHHS, PEAKIIUH Pa3NIOKECHHS, PEAKIIMH 3aMEICHHS, PEaKIN
oOMeHa, 9K30- U IHAOTEPMHUECKHUE PEaKIIMH, TETUIOBOU 3PQEKT peakiuu, SApo aToMa,
AJIEKTPOHHBIA CJIOW aTroma, aTOMHasi OpOWTaj b, pagdyC aroMa, XUMHUYECKas CBS3b,
MOJISIpHAasl M HEMOJIApHAs KOBAJCHTHAs CBs3b, MOHHASI CBsSI3b, MOH, KATHOH, aHUOH,
pacTBOp, MaccoBast IOJIs BEIIECTBA (TIPOLIEHTHAS KOHIICHTPALKs) B PaCTBOPE;



WUTIOCTPUPOBATHh B3aMMOCBSA3b OCHOBHBIX XMMHYECKUX MOHATHM U MPUMEHSTH ITH
MOHATUS [TPU ONMCAHUU BEIIECTB U UX MPEBPALICHUN;

UCIIOJIb30BAaTh XHMMHUYECKYI0 CHMBOJHMKY JUIsl COCTaBi€HHMs (OpMysd BEIIECTB U
YPaBHEHUN XUMUYECKUX PEaKIUH;

ONpE/IeNIATh BAJICHTHOCTh aTOMOB JJEMEHTOB B OMHAPHBIX COEJUHEHHSX, CTENCHb
OKHUCJICHHUS 3JIEMEHTOB B OWHApHBIX COEAMHEHHUAX, NPUHAIJIEKHOCTh BEIIECTB K
ompefenéHHOMY KJaccy COeQUHEHH 1o QopmynaMm, BHUI XUMHUYECKOW CBSA3U
(xoBaJIeHTHas! M MIOHHAs) B HEOPraHUYECKUX COCTUHEHUSX;

packpeiBaTh cMmbici [lepuonnueckoro 3akona /I. M. MeHneneeBa: 1€eMOHCTPUPOBATH
MMOHUMAHUE TEPUOANYECKON 3aBUCUMOCTH CBOMCTB XUMHUYECKHMX 3JEMEHTOB OT MX
nosoxkeHuss B Ilepuoamyeckoil cucreMe, 3aKOHOB COXPAaHEHHS MacChl BEILECTB,
ITOCTOSTHCTBA COCTaBa, AaTOMHO--MOJIEKYJISIPHOTO yYEHUs, 3aKOHa ABOraJipo;
ONHKCBHIBATh M XapakTepuszoBaTh TabmmuHyo ¢Gopmy Ilepronnveckoit cucTeMbl
XUMHYECKUX DJIEMEHTOB: pa3iuyaTh MOHSTHs «TJIaBHas moArpynmna (A-rpymma)» u
«mmobounas moxarpynma (b-rpynma)», Mansie W OONBIIME TEPHOIBI, COOTHOCHTH
0003HaueHMs1, KOTOpble UMeroTcs B Tabmuue «llepuonnyeckas cucremMa XMMHYECKHX
sanemenToB J[. 1. MeHneneeBa» ¢ YHUCIOBBIMH XAPAKTEPUCTHUKAMH CTPOCHHUS aTOMOB
XMMUYECKHX JJIEMEHTOB (COCTaB M 3apsa sapa, oOIIee YUCIO 3JIEKTPOHOB U
pacnpe/esieHue uX Mo 3JIeKTPOHHBIM CJI0SM);

KJIaccu(UIMpPOBaTh XUMHUYECKUE 3JIEMEHTHI, HEOPraHMYECKHE BEUIECTBA, XUMUYECKUE
peakiuu (10 YMCIY M COCTaBYy Y4YacTBYIOLIMX B PEAKIMH BEIECTB, IO TEIUIOBOMY
dpdekry);

XapaKkTepu30BaTh (ONMUCHIBATh) OOIIME XWMHYECKHE CBOMCTBA BEIIECTB PA3JIMUHBIX
KJIaCCOB,  IOATBEP)KJAs  ONUCAHUE IpUMEpPaMU  MOJIEKYJSIPHBIX  YpPaBHEHUU
COOTBETCTBYIOIIMX XUMUYECKUX PEaKIIUiA;

IIPOrHO3MPOBAaTh CBOMCTBA BEIIECTB B 3aBHCHUMOCTH OT MX Kaue€CTBEHHOI'O COCTaBa,
BO3MOXKHOCTH MPOTEKAHUSI XUMUUECKUX IPEBPALICHUI B Pa3IMUHbIX YCIOBUSIX;
BBIUNCIISITH OTHOCUTENBHYIO MOJIEKYJISIPHYIO M MOJIIPHYIO MaccChl BEILIECTB, MAaCCOBYIO
JOJIF0 XUMUYECKOTO AJIEMEHTa 1Mo (hopMyIie COeTUHEHHsI, MAaCCOBYIO JIOJIIO BEIIECTBA B
pacTBope, IPOBOJUTH PACUYETHI 0 YPAaBHEHUIO XUMHUECKON peaKIiiu;

MPUMEHSATh OCHOBHBIE OMEPALMH MBICIUTEIBLHON AEATEIBHOCTH — aHAJIW3 U CHUHTE3,
cpaBHEeHHE, 0000IIeHNe, CUCTEMAaTH3alUI0, KIACCU(PUKAIUIO, BBISBICHUE MPUYUHHO-
-CJICJICTBEHHBIX CBSI3€M — JUJII U3YYECHUS CBOMCTB BEIIECTB MU XMMUYECKUX PEAKUUU,
€CTECTBEHHO-HAY4YHble ~ METOJbl  TO3HaHWs  —  HaONMIOJeHWe,  H3MEpeHHue,
MOJICIMPOBAHUE, YKCTIEPUMEHT (pEasIbHbIN U MBICIEHHBIH ),

cleloBaTh IMpaBWIaM TOJb30BAaHUS XUMHUYECKOW TMOCYyIoi U J1abOopaTopHBIM
0o0opy/soBaHHEM, a TakXe IpaBWiIaM OOpAaIlEHUs C BEUIECTBAMH B COOTBETCTBUH C
WHCTPYKIUSIMU TIO BBITIOJTHEHHIO JIA0OPATOPHBIX XUMUYECKUX OTMBITOB IO TMOJTYYEHUIO
u coOupaHuI0 Ta3000pa3HBIX BEIIECTB (BOAOpPOAA M KHCIOPOJA), MPUTOTOBJICHHUIO
PacTBOPOB C ONPEEIEHHON MAacCOBOM J10JIEW PACTBOPEHHOIO BEILECTBA, IJIAHUPOBATH
Y MPOBOJUTHh XMMHUYECKHE HKCIIEPUMEHTHI 110 PACIIO3HABAHUIO PACTBOPOB ILIEJIOUYEH U
KHCJIOT C TOMOILBIO0 MHIUKATOPOB (JTAKMYC, (heHOIPTaNCHH, METUIOPAHXK U APYTHE).

K xoHnmy oOyueHus B 9 kJiacce mpeIMETHBIC Pe3yNIbTaThl Ha 0a30BOM YPOBHE JOJKHBI
OTpaXkaThb C(HOPMUPOBAHHOCTD y O0YUAIOIIMXCS YMEHHUIA:

PacKpbIBaTh CMBICI OCHOBHBIX XUMHUYECKUX MOHSATHH: XUMHUYECKUH 3JIEMEHT, aTOM,
MOJIEKYJIa, NOH, KATUOH, AHUOH, ITPOCTOE BEILECTBO, CI0KHOE BELIECTBO, BAJICHTHOCTD,
ANIEKTPOOTPHULIATEIBLHOCTD, CTENEHb OKUCIIEHMS, XUMHUYECKass PEaKUusl, XUMHUYECKas
CBAI3b, TEIUIOBOM 3¢ (eKT peaklnu, MOJb, MOJSIPHBIA 00BEM, pacTBOp, INEKTPOJIUTHL,
HEDJICKTPOJIUTHI, AJIEKTPOJIUTUYECKAs JUCCOLMAIMS, Ppeakuu HOHHOIOo OOMeHa,
KaTajau3aTop, XUMHYECKOE paBHOBECHE, OOpaTHUMble W HEOOpaTUMBbIE PpEeaKIUH,



OKHUCJIUTEIIbHO-BOCCTAHOBUTENBHBIE ~ PEAKLUUH,  OKUCIMUTEIb,  BOCCTAHOBUTEID,
OKHCJICHHE M BOCCTaHOBJICHHE, aJUIOTpONHsi, aM(pOTEepHOCTb, XHWMHUYECKasi CBSI3b
(KoBaJieHTHasi, HWOHHAs, METAJUIMYecKas), KpPUCTAUIMYecKas pemérka, KOoppo3us
METaJJIOB, CIUIaBbl, CKOPOCTb XHMHUYECKOW peakldu, MpeneabHO JIOoImycTUMas
koHueHtpauus [1JIK BemecTsa;

WITIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XUMMUYECKUX HMOHATUI U NPUMEHATH 3TU
MOHSITHS IIPU ONIMCAHUM BEILIECTB U UX IPEBPAILECHUI;

UCTOJIb30BaTh XMUMHMYECKYIO CHUMBOJMKY JJIsi COCTaBieHHMS (OpPMYJT BELIECTB H
YpaBHEHUN XUMUUYECKUX PEAKIUM;

ONpEJeNATh BaJEHTHOCTh M CTENEHb OKHUCJIEHHS XUMHUYECKHX JJIEMEHTOB B
COCIMHEHUAX Ppa3JINYHOIO COCTaBa, NPUHAIJIEKHOCTh BELIECTB K ONPEACIEHHOMY
KJIacCy COEIMHEHUN Mo Qopmyiam, BHJ XUMUYECKOW CBsI3U (KOBaJEHTHAas, WOHHAs,
METaJlJIn4YecKasi) B HEOPraHWYECKUX COEIMHEHHUAX, 3aps] HOHA IO XUMHUYECKOH
dbopMyiie, xapakTep Cpelabl B BOJHBIX PACTBOpPAaX HEOPTaHWYECKUX COEIUHEHUH, THUII
KPUCTAJUIMYECKOM pEeIETKH KOHKPETHOI'O BEILIECTBA;

packpbiBath cmblica [lepuonnueckoro 3akona JI. V. MenaeneeBa u JeMOHCTPHPOBATH
ero MOHMMAaHHUE: ONUCHIBATh M XapaKTepu3oBaTh Tabmuunyo Gopmy I[lepumommueckoii
CHUCTEMbl XMMMYECKHX JJIEMEHTOB: pa3iuuyaTh MOHATHUS «TJaBHas mnoarpymma (A-
rpymnmna)y u «mnobouynas mnoxarpynmna (b-rpymma)», mamsie ¥ OonbIIME TEPHOJIBI,
COOTHOCUTHb 0003Hau€HUsl, KOTOpblE HUMEIOTCS B IMEPUOAMYECKOW Tabiuue, C
YUCJIOBBIMU XapaKTEPUCTUKAMU CTPOEHUS] aTOMOB XMMHUYECKHX AJIEMEHTOB (COCTaB U
3apsiz siipa, o0l1ee YUCIIO0 MEKTPOHOB M PACHpPEesIeHHe UX M0 3JIEKTPOHHBIM CIIOSIM),
OOBSICHATH OOIIME 3aKOHOMEPHOCTH B U3MEHEHHUU CBOWMCTB OJEMEHTOB M HX
COEMHEHUH B mpejesax MaJlbIX NEepUoJIOB U TJIABHBIX MOATPYMI C YYETOM CTPOEHUS
UX aTOMOB;

KJIaccu(UIUpPOBaTh XUMUUYECKUE 3JIEMEHTBI, HEOPraHMYECKUE BEIEeCTBA, XMMHUYECKHE
peakiuu (110 YMCIy U COCTaBy y4YacCTBYIOUIMX B PEAKLMU BELIECTB, MO TEIJIOBOMY
3 eKTy, 10 U3MEHEHUIO CTEIICHEH OKUCICHUS XUMUYECKUX 3JIEMEHTOB);
XapakTepu3oBaTh (ONMUCHIBaTh) OOLIME W crHeuu(puyeckue XMMUYECKHE CBOMCTBa
IPOCTBHIX U CIOXKHBIX BEILECTB, MOATBEPK/1asl ONMCAHUE IPUMEPAMU MOJIEKYJISIPHBIX U
VOHHBIX YPaBHEHUI COOTBETCTBYIOIINX XUMUYECKUX PEAKLUI;

COCTaBJIATh YPaBHEHUS 3JIEKTPOIUTUYECKON TUCCOLMAIMN KUCIIOT, IIeJI04el U coleH,
MIOJIHBIE U COKpAIEHHBIE YpaBHEHUS peaklUii MOHHOrO OOMEHa, YpaBHEHMsI peaklui,
MIOATBEPXKJAIOIIUX CYLHIECTBOBAHME TE€HETUYECKOM CBSA3M MEXIY BELIECTBAMU
Pa3IMYHbIX KJIACCOB;

pacKpbIBaTh CYIIHOCTb OKHMCIUTEIbHO-BOCCTAHOBUTENBHBIX PEAKIHUN MOCPEICTBOM
COCTaBJICHUS JIEKTPOHHOTO OajlaHca 3THUX pPeaKLuii;

IIPOrHO3MPOBATh CBOWCTBA BELIECTB B 3aBUCHUMOCTH OT HUX CTPOEHMSI, BO3MOKHOCTH
IPOTEKAHUSI XUMUYECKUX MPEBPAIICHUH B Pa3IMYHBIX YCIOBUSX;

BBIYHUCIIATH OTHOCUTEIbHYIO MOJIEKYJIAPHYIO U MOJIIPHYIO MacChl BEIIECTB, MaCCOBYIO
JIOJIF0 XUMUYECKOTO AJIEMEHTA 10 (hOopMyIie COETMHEHHsI, MACCOBYIO JIOJIIO BEIIECTBA B
pacTBoOpe, MPOBOJUTH PACUYETHI 10 YPABHEHUIO XMMHUYECKON PEAKIINH;

coOmoaTh INpaBWja IOJb30BAaHUS XMUMHYECKOW TOCYIOH M J1abOpaTOpHBIM
000pyIOBaHUEM, a TaKKe MpaBUia OOpAIICHUS C BEUIECTBAMH B COOTBETCTBUH C
MHCTPYKLHUSMH 10 BBIIOJHEHUIO JJAOOPATOPHBIX XUMHUYECKUX OIBITOB 110 MOIY4YEHUIO
¥ cOOMpaHMIO Ira3000pa3HBIX BEHIECTB (aAMMHUAKa M YIIIEKHCIIOrO Ta3a);

HIPOBOJUTH PEAKLUH, MOATBEPKIAIOIINE KAUeCTBEHHBIH COCTaB Pa3JIMYHBIX BEIIECTB:
pacro3HaBaTh ONBITHBIM IYTEM XJIOpHI-, OpoMHI-, HOAMI-, KapOoHat-, Qocdart-,
CWJIMKAT-, Cyab(aT-, TMIPOKCUA-UOHBI, KATHOHBI aMMOHMS W HOHBI M3YYEHHBIX
METaJJIOB, MPUCYTCTBYIOIINE B BOJHBIX PACTBOPaX HEOPraHMUECKHUX BEIIECTB;



MIPUMEHATh OCHOBHBIE ONEPALUH MBICIUTEIBHON JESITEIBHOCTA — aHAJU3 U CHHTE3,
cpaBHEHHE, O0000IEHNEe, CHCTEMATH3allMI0, BBISIBJICHUE MPUYMHHO-CIICICTBEHHBIX
CBSI3€M — JUISl U3YYCHHS CBOWMCTB BELIECTB M XMMHUYECKHUX PEAKLHI, €CTECTBEHHO-
Hay4YHbIE METOJbl TIO3HAHWS — HaONIJCHHE, W3MEPEHHE, MOJICITUPOBAHKE,
HKCIIEPUMEHT (peabHbIN U MBICIICHHBIM).



TEMATUYECKOE INTAHUPOBAHUE

8 KNIACC
KonnuectBo yacos
Ne HanmenoBanue pa3ienoB DJIeKTpPOHHBIE (LU (PPOBHIE)
KonTtpoabHble IIpakTH4eckue
n/n TeM NPOrpamMMbl Bcero o0pa3oBaTe/bHbIE PeCypchl
padoTbI padoThI
Pasnea 1. [lepponayajibHble XUMHUYECKHE NOHATHS
XuMust — BaxkHasi 001acTh

11 €CTECTBO3HAHUS U 5 5 bubmuorexa [IOK

' MPAKTUYECKOU 1€ATETbHOCTH https://m.edsoo.ru/7f41837¢

YeJI0BeKa

12 BemecTBa 1 xumnuueckue 15 1 bubmuotexa [JOK

' peaKiuu https://m.edsoo0.ru/7f41837¢

Hroro no pazueny 20

Pa3pen 2. BaxxHeiimne npeacTaBuTe/ M HEOPraHMYECKUX BelIECTB
21 Boznyx. Kucnopogn. Ilonstue 6 bubnnoreka [IOK

' 00 oKkcHIax https://m.edso0.ru/7f41837c
99 Bonopon.Ilonstre o kucmorax 3 1 bubmuorexa [IOK

' U COJIsX https://m.edsoo.ru/7f41837¢
53 Boma. PactBopsr. [Tonstie 06 5 1 1 bu6mmoreka [IOK

' OCHOBAHUAX https://m.edsoo.ru/7f41837c
94 OCHOBHBIE KJIaCCHI 11 1 1 bubmuorexa [IOK

' HEOPraHMYECKUX COEIMHEHUI https://m.edsoo.ru/7f41837¢

HWroro no pazneny 30

Pa3znen 3. Ilepuoauveckuii 3axon u [lepuonnyeckasi cucrema xummuuyeckux jiemMenToB /[. U. MenaeneeBa. CTpoeHue aToMOB.

Xumuuyeckas cBsizb. OKHCJINTEIbHO-BOCCTAHOBUTEIbHbIE pPe€aKIuu



https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c

[Tepuoauueckuii 3aKOH U
Ilepnonnueckas cucrema

bubmuorexa [IOK

3.1 7
XUMHUYECKUX 3eMeHTOB [l. U. https://m.edso0.ru/7f41837c
Mennene-eBa. CTpoeHue aroma
XuMuyeckas CBS3b. Eu6 10K
nOINOTEKA
3.2 OxuenuresnsHo- 8 https://m.edso00.ru/7f41837c
BOCCTAHOBUTCIIBHBIC peaKHI/II/I
bubmuorexa [IOK
Hroro o pasneny 15 https://m.edsoo.ru/7f41837c
PesepBHOE BpeMs 3 bubmiorexa LIOK
p P https://m.edsoo.ru/7f41837¢
OBLIEE KOJIMYECTBO YACOB I10 68

[NPOI'PAMME



https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c

9 KVIIACC

KoauuecTBo yacoB JJIeKTPOHHbIE
HaumeHnoBaHue pa3jiesioB U TeM uudposbie
Ne n/m P Konrpoabusie | IIpakTHyeckue (mupp )
NPOrpamMmbl Bcero o0pa3oBaTe/bHbIE
padoTbI padoTbI
pecypchbl
Pa3nea 1. BemecTBo 1 XuMHYecKHe peaKIIuH
11 [ToBTOpenue u yriyodiieHne 3HaHuK 5 1 bu6nuoreka [IOK
' OCHOBHBIX pa3JiesioB Kypca § Kiacca https://m.edsoo.ru/7f41a636
19 OCHOBHBIE 3aKOHOMEPHOCTH XUMHUYECKHUX 4 bubnmoreka [JOK
' peakiuii https://m.edsoo.ru/7f41a636
13 DIEKTPONIUTHYECKAs! JUCCOLHALIHSL. 8 1 1 bu6nuoreka [IOK
' XHUMHUYECKUE PEaKLUU B pacTBOPaxX https://m.edsoo.ru/7f41a636
Htoro mo pazneny 17
Paznea 2. HemeTanibl M UX cOeIMHEHUS
21 OO01mas XxapaKTepUCTHKa XUMUIESCKUX 4 1 bu6nuoreka [IOK
' aneMeHTOB VIIA-rpynmnsl. ["anorenst https://m.edsoo.ru/7f41a636
OO61mas xapaKTepUCTHKa XUMUYECKUX
2.2 sanemeHToB VIA-rpynmsl. Cepa u eé€ 6 bubmmorexa [IOK
' PYHIIBL. T.€p https://m.edso0.ru/7f41a636
COCIIMHEHUS
OOm1ast XxapaKTepUCTHKA XUMHYECKUX
2.3 anemeHToB VA-rpynmsl. A3oT, pochop u ux 7 1 bubmmorexa [IOK
' PYIHRE ’ P https://m.edsoo.ru/7f41a636
COEIIMHEHUS
OO6mras XxapakKTepUCTUKa XUMHUECKUX
2.4 snneMeHToB |VA-rpynmnel. Yriepon u 8 1 2 bubmorexa [IOK
' . PYIIBL p https://m.edso0.ru/7f41a636
KPEMHUH U UX COCTUHEHUS
Htoro mo paznemny 25



https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636

Paznen 3. Merauibl 1 X COeIMHEHUA

. bubnmoreka [JOK
3.1 Obmmme cBOHCTEa METAIOB 4 https://m.edso0.ru/7f41a636
. bubnmoreka [IOK
3.2 Bakuetimie MeTaibsl 1 UX COETUHEHUS 16 httos:/m.edsoo.ru/7fA12636
Hroro no pazneny 20
Pa3znen 4. Xumus u okpy:xamomas cpeaa
4.1 BeittecTBa 1 MaTepualbl B )KU3HU YEJIOBEKA 3 bubmorexa [IOK
' B p https://m.edsoo.ru/7f41a636
Hroro mo pasueny 3
PesepBHOE BpeMst 3 bubmorexa HOK
p p https://m.edsoo.ru/7f41a636
OBILIEE KOJIMYECTBO YACOB I10 I[TPOT'PAMME 68



https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636

HNOYPOYHOE IIVTAHUPOBAHHUE

8 KIIACC
KosnyecTBOo 4acoB JIeKTPOHHbIE
Ne undgposbie
Tema ypoka Kontpoabubie | IlpakTnyeckue
n/n Bcero o0pa3oBaTe/ibHbIE
padoThbI padoThbI
pecypcbl
1 [Ipenmet xumuu. Pons XuMuu B :KU3HU 1 but6mmoreka [IOK
yejioBeka. Tela u BeliecTBa https://m.edsoo.ru/ff0d210c
2 ITonstre o MeToax MO3HAHUSA B XUMHUHU 1 bubmorexa HOK
A https://m.edso0.ru/ff0d227e
[paktuyeckas padora Ne 1 «IIpaBuna paboTs
3 B JIaOOPATOPUH U IPUEMEI 00PAILIEHUS C 1 buGnnorexa [JOK
patop p pattt https://m.edsoo.ru/ff0d23dc
71a060paTOPHBIM 000PYTOBAaHHEM
4 YucTteie BemecTBa 1 cMecH. CiocoOb! 1 bubaunorexa LIOK
pas3aeneHus cMecen https://m.edsoo.ru/ff0d26ca
[TpakTiaeckas padora Ne 2 «Paznenenue
5 cMecel (Ha mpuMepe OYUCTKH ITOBAPEHHOM 1 bubmmorexa LIOK
p p p https://m.edsoo.ru/ff0d28c8
COJIN)»
bub6anoreka LIOK
A 1
6 TOMBLH MOJICKYJIBT https://m.edsoo.ru/ff0d2a6¢
7 XHUMHYECKHUE JIEMEHTBI. 3HAKU (CUMBOJIBI) 1 but6mmoreka [IOK
XUMHYECKUX DJIEMEHTOB https://m.edsoo.ru/ff0d2be8
8 IIpocTeie U CIOKHEIE BEIECTBA 1 bubmmorexa [JOK
P m https://m.edsoo.ru/ff0d2a6c¢
9 ATOMHO-MOJEKYIISIPDHOE YUCHUE 1 buGnnorexa [JOK
yIp i https://m.edsoo.ru/ff0d2d50
10 3aKOH NOCTOSHCTBA COCTaBa BEIIECTB. 1 bu6mmoreka [IOK



https://m.edsoo.ru/ff0d210c
https://m.edsoo.ru/ff0d227e
https://m.edsoo.ru/ff0d23dc
https://m.edsoo.ru/ff0d26ca
https://m.edsoo.ru/ff0d28c8
https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2be8
https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2d50

Xumunyeckasi popmyna. BaneHTHOCTh aTOMOB
XUMUYECKHUX AJIEMEHTOB

https://m.edsoo.ru/ff0d2eae

OrHOCUTEbHAA aTOMHAs Macca.

but6mmoreka [IOK

11
OTtHocuTeNnbHASI MOJIEKYJISIPHASI Macca https://m.edsoo.ru/ff0d323c
12 MaccoBas 1o XUMUYECKOTO JIEMEHTA B bubnaunorexa LIOK
COeIUHEHNU https://m.edsoo.ru/ff0d350c
13 KonunuecTtBo BeniectBa. Moiib. Mosnsiprast bu6mmoreka [IOK
macca https://m.edsoo.ru/ff0d5230
14 DuU3NYECKUE U XUMUYECKUE SABICHUA. bubmnoreka [JOK
XuMuYecKas peakuus https://m.edsoo.ru/ff0d37fa
[Ipu3Haky U ycnoBus MPOTEKaHUS bu6nuorexa [IOK
15 .
XUMUYECKUX PEaKLIUU https://m.edsoo.ru/ff0d3al6
16 3aKOH COXpaHEHUs1 MacChl BELIECTB. bu6mmoreka [JOK
XUMUYECKUE YpABHEHHUS https://m.edsoo.ru/ff0d3b88
17 Beruncienus KoanuecTBa, MacChl BEIIECTBA bubnuorexka [JOK
10 YPaBHEHUSAM XUMHUUYECKUX PEaKIUil https://m.edsoo.ru/ff0d5708
Knaccudukamus xuMru4ecKux peakiun
18 (coe I/IH(EHI/IHH A3JI0KCHUS 3a1\I/:e eL:m;[ bubamorexa [IOK
8 P > SAMCTHEHILL https://m.edsoo.ru/ff0d3f34
obmeHa)
M. B. JIOMOHOCOB — y4€HBIii-
19 sHIMKIIoNneucT. O600IIeHNe U bubmmorexa [IOK
H AHCT. uj https://m.edsoo.ru/ff0d40c4
cHUCTeMaTH3aIus 3HaHUI
20 KonTponbnas pabora Nel o Teme bubnuorexa [IOK
«BelecTBa 1 XUMHUYECKHUE PEAKLIAM https://m.edsoo.ru/ff0d4290
Bo3nyx — cmech razos. CoctaB Bo3ayxa.
21 Knci}cf)xo — 3JIEMEHT U TIPOCTOE Beﬂy:cmo bubmmorexa LIOK
PO p B ' https://m.edsoo.ru/ff0d448e
O30H
22 dusndeckue U XUMUYECKHE CBOMCTBA bu6anoreka LIOK



https://m.edsoo.ru/ff0d2eae
https://m.edsoo.ru/ff0d323c
https://m.edsoo.ru/ff0d350c
https://m.edsoo.ru/ff0d5230
https://m.edsoo.ru/ff0d37fa
https://m.edsoo.ru/ff0d3a16
https://m.edsoo.ru/ff0d3b88
https://m.edsoo.ru/ff0d5708
https://m.edsoo.ru/ff0d3f34
https://m.edsoo.ru/ff0d40c4
https://m.edsoo.ru/ff0d4290
https://m.edsoo.ru/ff0d448e

KHCIIOpOJia (pEeaKIuu OKUCIICHUS, TOPEHUE).
TTousTie 00 OKCcHmax

https://m.edsoo.ru/ff0d4614

Croco0b! osTy4eHus: KUCI0poaa B

bubaunorexa LIOK

23 71a00paTOPUU U IPOMBIIIUIEHHOCTH. https://m.edsoo.ru/ff0d497a
[Ipumenenue kuciopoa
TemnnoBoit 3 PeKkT XUMUIECKON PEaKIInH,
24 MOHATHE O TCPMOXMMHYECCKOM YPaBHECHUU bubmorera [JOK
P P ’ https://m.edsoo.ru/ff0d4790
9K30- M SHAOTEPMHUUECKHIX PEaAKITHIX
TorumBo (HedTh, yroib U METaH).
25 3ar H3H€I—EI/I6¢;03 . a, CIIOCOOBI lro bubamorexa [IOK
p yxa, https://m.edsoo.ru/ff0d4c4a
IPEIOTBPAIICHUS
[Ipaktuyeckas padota Ne 3 o treme
26 «ITonydeHue u coOupaHue KUcaopoaa bubmmorexa LIOK
i . p poa, https://m.edsoo.ru/ff0d4ae2
U3YYEHHUE €ro CBOMCTBY
97 Bonopona — sneMeHT 1 MpocToe BEIIecTBO. bu6nuorexa LIOK
Haxoxnenue B mpupone https://m.edsoo.ru/ff0d4ddoO
28 du3nvecKkue U XMMUYECKUE CBOMCTBA but6mmoreka [IOK
Bojiopoa. [I[pumenenue Bogopoaa https://m.edsoo.ru/ff0d4dd0
bub6anoreka LIOK
2 I1
o OIITHE O KHEOTax 1 colix https://m.eds00.ru/ff0d50d2
30 Crioco0slI MmosTydeHus: BOJAOPOa B bubnuorexa [JOK
nabopaTopuu https://m.edsoo.ru/ff0d4dd0
[TpakTrueckas padota Ne 4 o Teme
31 «Ilonyuenue u cobupanue Bo10po/ia Bubamorexa [IOK
i oHp AOpOd, https://m.eds00.ru/ff0d4f42
U3YYCHHUE €T0 CBOMCTBY
N bubmnorexa [JOK
32 M i . A
OJISIpHBIA 00BEM Ta30B. 3aKOH ABOTAIPO httos://m.edsoo.ru/ffod542e
33 Brruucienus o0b€Ma, KOIHYECTBA BENIECTBA but6mmoreka [IOK



https://m.edsoo.ru/ff0d4614
https://m.edsoo.ru/ff0d497a
https://m.edsoo.ru/ff0d4790
https://m.edsoo.ru/ff0d4c4a
https://m.edsoo.ru/ff0d4ae2
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d50d2
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https://m.edsoo.ru/ff0d542e

rasa Io ero U3BECTHOMY KOJIMYECTBY
BELIECTBA U 00BEMY

https://m.edsoo.ru/ff0d55a0

Beruncnenust 00EMOB ra3oB 10 YpaBHEHUIO

bubaunorexa LIOK

34 &
peakuuu Héj. OCHOBE 3aKOHa 00bEMHBIX https://m.edsoo.ru/ff0d5708
OTHOIIICHUI Ta30B
35 du3ndecKknue U XUMUYECKUE CBOMCTBA BOJIBI bubmiorexa HOK
A https://m.edso0.ru/ff0d587a
36 CocraB ocHoBanwuii. [lonstue 06 bubnuorexa [JOK
UHJUKaTOpax https://m.edsoo.ru/ff0d59e2
Bona kak pactBoputens. HaceimeHHbie 1
37 HEHACBIIEHHBIC pacTBOPBL. MaccoBas 101 bubmmorexa LOK
B pactBOpEL. A https://m.eds00.ru/ff0d5h40
BEILIECTBA B pacTBOPE
[Ipaktuyeckas padota Ne 5 o reme
38 «IIpuroToBiaeHNE paCTBOPOB C OIPEACICHHOM bubmorera [JOK
p N N p p e https://m.edsoo.ru/ff0d5eba
MacCOBOH J0JIel PaCTBOPEHHOTO BEIIECTBAY
39 Kontponsnas padora Ne2 o reme bu6nuorexa [IOK
«Kucnopoa. Bonopoa. Boxa» https://m.edsoo.ru/ff0d6342
OKcuIbl: COCTaB, KiIaccuUKaIus, bubnunorexa LIOK
40
HOMEHKJIATypa https://m.edsoo.ru/ff0d664e
[Tonydyenue n XuMH4YECKHE CBOMCTBA
41 KHCJIOTHBIX, OCHOBHBIX M aM(OTEPHBIX bubamorexa TIOK
’ p https://m.edsoo.ru/ff0d664e
OKCHIOB
42 OcHOBaHUS: COCTaB, KJIaCCHU(pUKAIIHS, bubmuoreka [IOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0d67ca
43 [lony4yenue u XMUMUYECKUE CBOMCTBA bu6mmorexa [IOK
OCHOBaHMI https://m.edsoo.ru/ff0d67ca
44 Kucnotsr: coctaB, kiaccudukanms, bub6nunorexa LIOK

HOMEHKJIaTypa

https://m.edsoo.ru/ff0dfee?
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but6mmoreka [IOK

45 [Tonmy4yeHre 1 XUMHYECKUE CBOMCTBA KHCIIOT
i https://m.edsoo.ru/ffOdfee2
46 Conu (cpenHue): HOMEHKIATypa, CIIOCOObI bu6muoreka [IOK
MOJTyYEHHs], XUMUYECKUE CBOMCTBA https://m.edsoo.ru/00ad9474
[IpakTrueckas padora Ne 6. Pemenue
47 SKCHEPUMEHTAIBHBIX 33134 110 TEME bubnmoreka [JOK
«OCHOBHBIE KJTACCHI HEOPTAHMUECKHUX https://m.edsoo.ru/00ad9b7c
COEIUHEHUI»
48 ['eneTnueckas cBA3b MEXKIY KiIaCCaMHU bubnuotexa [JOK
HEOPraHWYECKUX COCIMHEHUN https://m.edsoo.ru/00ad9a50
bu6anoreka LIOK
49 OO0o01IeHHe U CUCTeMAaTH3aIHs 3HAHUN
- i https://m.edsoo.ru/00ad9cb2
Kontponbnas padora Ne3 o reme
50 "OCHOBHBIE KJIaCChl HEOPTAHUYECKUX bubmmorexa [IOK
. P https://m.edsoo.ru/00ad9ela
COCIMHEHUN
[lepBbIe MOMBITKY KIaCCUPUKAITAU
51 XUMHUYECKUX 3JIeMeHTOB. [ToHsTHE O rpymnmax bubmoreia OK
' Py https://m.edsoo.ru/00ad9ffa
CXOJIHBIX JIEMEHTOB
[lepuoauueckuii 3akoH u [lepronnueckas
52 CHCTEMa XUMHUYECKHUX 3emMeHToB /. U bubamorexa [IOK
o https://m.edsoo.ru/00ada52c
Menaeneesa
53 [Tepuoabl, rpyniibl, HOATPYIIIBI bubmorexa OK
PHOIBL, TPYHIEL HOAPYH https://m.edsoo.ru/00ada52c
54 Crpoenue atomoB. COCTaB aTOMHBIX SIIED. bubnmnoreka [JOK
MzoTomnsl https://m.edsoo.ru/00ada342
CrpoeHue 3IeKTpOHHBIX 000JI0UEK aTOMOB
. bubmnorexa [JOK
55 snemeHToB lleproanueckoii cucrems! /1. 1.

MenneneeBa

https://m.edsoo.ru/00ada6bc
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XapaKTepI/ICTI/IKa XHUMHUYECCKOI'O 3JIEMCHTA I10

56 €ro II0JIOKEHUIO B Ileproandeckoii cucreme bubnmorexa LHOK
pHoz https://m.edsoo.ru/00ada824
. Y. Menneneesa
3unauenue [lepuonnyeckoro 3akoHa Jist
57 pa3BUTHS HAyKU U npaktuku. 1. W. bubnuotexa [JOK
MenpeneeB — y4€HbIU, IEIaror U https://m.edsoo.ru/00ada96e
rpaXKIaHIH
DNEeKTPOOTPULIATEIBHOCTh AaTOMOB bu6muoreka [IOK
58
XUMHUYECKUX DIJIIEMEHTOB https://m.edsoo.ru/00adaab8
but6mmoreka [IOK
59 Voumas XuMuIecKas sk https://m.edsoo.ru/00adac34
60 KoBanenTHas nmonapHasg XuMHU4ECKasi CBA3b bubmmorexa [OK
p https://m.edsoo.ru/00adaab8
61 KoBanenTHas HenmonsapHass XUMHUUYECKAS CBS3b Eubmorexa HOK
p https://m.edsoo.ru/00adaab9
but6mmoreka [IOK
62 Crenexy okncieHus https://m.edsoo.ru/00adae28
63 OKUCINTETHFHO-BOCCTAHOBUTEIILHBIE PEAKIINHT Bubmorexa ITOK
peaKtt https://m.edsoo.ru/00adb076
64 OKUCINUTEN U BOCCTAHOBUTEIN bubmmorexa [OK
https://m.edsoo.ru/00adb076
65 KonTponbrast padora Ned4 o teme «CtpoeHue bu6mmoteka [IOK
aToMa. XUMHUYECKas CBA3L) https://m.edsoo.ru/00adb486
66 PezepBHblit ypok. O6001eHue 1 bubmuorexa [IOK
CUCTEMaTH3alus 3HaHU! https://m.edsoo.ru/00adb33c
67 PesepsHblii ypok. O6006111eHE 1 bu6nuorexa [IOK
cucTeMaTHu3alus 3HaHuU https://m.edsoo.ru/00ad9ch?2
68 PesepBHelil ypok. O600111eHIE U bu6mmoreka [IOK
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CHUCTEMaTHU3aluA 3HAHHUI

https://m.edsoo.ru/ff0d61c6
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9 KVIIACC

KoauuecTBo yacoB JJIeKTPOHHbIE
uudpoBbIe
Nenn/m | Tema ypoka Kontpoabnbie | IlpakTHueckue
Bcero o0pa3zoBaTe/ibHbIE
padoTbI padoTbI
pecypchbl
[Tepnognueckuit 3akoH. [lepuognueckas
1 CHCTEMAa XMMHUYECKHUX AeMeHToB /. U 1 bubmmorexa [IOK
o https://m.edsoo.ru/00adb59e
Menneneena
3aKOHOMEPHOCTH B U3MEHEHUHU CBOWCTB
2 XUMHUYECKHX 3JIEMEHTOB MEPBBIX TPEX 1 bubmmorera LOK
p P https://m.eds00.ru/00adb6b6
MIEPHOJIOB
3 Knaccuduxanus u HoMeHKIaTypa 1 bu6mmorexa [IOK
HEOPraHWYECKUX BEILLIECTB https://m.edsoo.ru/00adb7e2
4 Buabl XUMHYECKON CBSI3U U THIIBI 1 bubmuorexa [IOK
KPUCTAJUTMYECKUX PEIIETOK https://m.edsoo.ru/00adbac6
Konrponsnas padora Nel mo reme
5 «[loBTOpEHUE U yriTyONeHNE 3HAHUH 1 1
OCHOBHBIX Pa3/IeNIoB Kypca 8 Kiacca
6 Knaccudukanmsi XuMHIeCKUX PEaKIHi 1m0 1 bu6nunoreka [IOK
pa3IMYHBIM IPU3HAKAM https://m.edsoo.ru/00adbcb0
[loHsiTHE O CKOPOCTH XUMHUECKOM pEaKII1H.
7 [loHsITHE O TOMOTE€HHBIX U F€TEPOTE€HHBIX 1 bubmmorexa [JOK
P https://m.edsoo.ru/00adbe9a
peaxkusx
[ToHsiITHE O XUMHUYECKOM PAaBHOBECHH.
8 DakTOpBI, BIUAIOIINAE HA CKOPOCTh 1 bu6mmorexa [IOK
XMMHMYECKOW PEAKLMHU U MOJI0KEHUE https://m.edsoo.ru/00adc28c
XUMHYECKOT'0 PAaBHOBECHS
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9 OKHCIUTENTBHO-BOCCTAHOBUTEJIbHBIE bubnmoreka [IOK
peaxkuuu https://m.edsoo.ru/00adcade
Teopust 2IEKTPOIIUTUYECKON JUCCOLUALIIY. bu6nunorexa [IOK

10
CubHbIE U clTabble 3JEKTPOIUTHI https://m.edso0.ru/00adcd68

11 HonHble ypaBHEHHUS PEAKIIAI bubmorexa HOK

P peakil https://m.edsoo.ru/00add448
XUMHYECKHE CBOMCTBA KUCIOT U OCHOBAaHMI
12 B CBETE IIPEICTABIEHUN 00 bubmmorexa HOK
peA N https://m.edso0.ru/00add5d8
ANEKTPOJIUTUYECKON AUCCOLMAIIIHI
XHUMHYECKHE CBOMCTBA COJIEH B CBETE
13 MpeACTaBIEHUI 00 DIIEKTPOIUTHYECKOHN bubmorexa LHOK
pedl p https://m.edsoo.ru/00add8b2
JIUCCOIIAAIINHT
14 ITonsaTue o ruapoan3e coneu bubmorexa HOK
AP https://m.edso0.ru/00add9d4
but6mmoreka [IOK
15 O060011IEHNE U CHCTEMATH3a 3HAHHH
HHCHHE 1 CHCTCMATHSAMHA SHAMHH https://m.edso0.ru/00addd12

16 [Tpaktuueckas padora Ne 1. «Perenue bu6numorexa [IOK
HKCIEPUMEHTAJIBHBIX 3a7aW) https://m.edsoo.ru/00addbfa
KonTtponbHas padota Ne2 o teme

17 «DIEKTPOIUTHYECKAS JUCCOLHALIHS bubmorexa LHOK

P a HHATHA. https://m.edsoo.ru/00addecO
XUMHUYECKUE PEaKIUU B PACTBOPAX»

18 OO01mas xapaKTepUCTHKA rajJoreHOB. bubmuorexa [IOK
XuUMHUYECKUe CBOMCTBA HAa MPUMEPE XJIopa https://m.edsoo.ru/00addfe2
XnopoBoaopoa. ComnsiHas KUCIIOTa,

19 XUMHYECKHE CBOMCTBA, MMOJIyUEHHE bubmmorexa [OK

’ yi ’ https://m.edsoo.ru/00ade104
MPUMEHEHUE
20 [TpakTrueckas pabora Ne 2 o Teme bubnmoreka [JOK

«TosyyeHue COJITHOM KUCIIOTHI, U3YYEHHUE

https://m.edsoo.ru/00ade348
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€6 CBOUCTB»

Breraucnenuns no YPaBHCHHUAM XUMHUUYCCKUX

21 €aKII1ii, €Clii OJNH U3 PEarcHTOB JaH B bubmmorexa [IOK
pearti, A P A https://m.edsoo.ru/00ade488
U30BITKE
29 OO61mas xapakTepucTrka 3eMeHToB VIA- bubnmoreka [IOK
TpYIIIbI https://m.edsoo.ru/00ade64a
AnnotponHble MOIU(MDUKAIIMN CEPHI.
23 Haxo>1<p €HUE Cephl H(beé coe I/IHCI:})II/II‘/’I B bubmmorexa [IOK
g p f[ https://m.edsoo.ru/00ade64a
npupojie. XMMHYECKHE CBOHCTBA CEpBI
CepoBogopon, cTpoeHue, pusnueckue u bubnmnoreka [IOK
24 o
XUMUYECKHE CBOWCTBA https://m.edso0.ru/00ade802
Oxcuppl cepsl. CepHast KUCIIOTa,
25 bU3HYEeCKre U XMMHUYECKHE CBOHCTBA bubmmorexa [IOK
’ https://m.edsoo.ru/00adea28
pPUMEHEHHE
XUMHUYECKUE PEAKIUH, JIEKAIIIE B OCHOBE
26 IPOMBIIIJICHHOTO CIIOC00a MOTyYeHUs bu6nunorexa [IOK
CEpHOM KUCIOThl. XMMUYECKOE 3arpsi3HEHUE https://m.edsoo.ru/00adec8a
OKpPYXKaroIlei cpeibl COEAMHEHUSIMHU CEPbI
97 Brranciierre MaccoBo# 1011 BBIX01a bubmuorexa [IOK
IIPOJIYKTa PEaKLIUU https://m.edsoo.ru/00adec8a
OO01mas xapakTepucTHKa dJ1eMeHTOB V A-
08 rpymibl. A30T, paclipoCTpaHEHHE B bubnmoreka [IOK
npupoje, GU3NIeCKue 1 XUMHIECKUE https://m.edsoo.ru/00adeea6
CBOMCTBA
29 AmMHaK, ero pu3n4ecKue 1 XUMHYECKUE bu6mmoreka [IOK
CBOMCTBA, ITOJIY4YEHUE U IPUMEHEHHE https://m.edso0.ru/00adf004
30 [IpakTrueckas padbora Ne 3 o Teme bubnmoreka [IOK

((HOqueHHe aMMHakKa, UI3y4dCcHHUEC €ro

https://m.edso0.ru/00adf180
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CBOHCTB»

A30THas KUCIIOTA, e€ pusmueckue u

bubmuorexa [IOK

31
XUMUYECKHE CBOWCTBA https://m.edso0.ru/00adf306
Hcnionp30BaHUE HUTPATOB U COJICH aMMOHHS
39 B KaUECTBE MUHEPAIbHBIX Y100pEHUH. bubnmoreka [IOK
XHUMHYECKOE 3arps3HEHNUE OKPYKAOIIEH https://m.edso0.ru/00adf518
CpeIbl COSTMHCHUSIMH a30Ta
®ochop. Oxeun dhocdopa (V) u pochopnas
33 KHUCTI0Ta, GU3NYECKUE U XUMUYECKHUE bubmmorexa [IOK
o https://m.edso0.ru/00adf68a
CBOIICTBa, MOJIy4YeHUE
Hcnonp3zoBanue gpocdaTtoB B KauecTBe
34 MUHEPATBHBIX YAO0OpeHHiA. 3arpsi3HeHne buommorexa LOK
P . yAOOP - 24P https://m.edso0.ru/00adfc20
NpUPOAHOH cpenbl pocdaTamu
35 VYriepoa, pacupocTpaHeHue B IPUPO/IE, bubnmoreka [IOK
buznyeckre 1 XuMHUYEeCKUe CBONCTBA https://m.edsoo.ru/00adfd9c
Oxcupel yraepoaa, ux Gu3ndecKue u
36 XUMUYECKHE CBOMCTBA. DKOJOTUUECKHE bubnmoreka [JOK
poOJIEMBbI, CBSI3aHHBIC C OKCHJIOM YIJIepoaa https://m.edsoo.ru/00adfebe
(V)
37 VYrosnbHast KUCHOTa U €€ CONn buommorera LOK
https://m.edsoo.ru/00ae006¢
[TpakTrueckas padota Ne 4 o Teme
38 "ITosmrydyeHue yriekucioro rasa bubmmorexa [IOK
yi T ) \ https://m.edsoo.ru/00ae027e
KauecTBenHas peakuus Ha kapOOHAT-UOH
[lepBoHayanbHBIE TOHATHS 00
39 OpraHUYECKUX BEIIECTBAX KaK O bubmorexa [OK
P https://m.edsoo.ru/00ae054e
COEIMHEHUSX yriepoaa
40 Kpemuwnii u ero coennHeHust bubmuorexa [JOK
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[TpakTuueckas padorta Ne 5. Pemenue
9KCIICPUMCHTAJIBHBIX 3a/1a4 I10 TCME

https://m.edso0.ru/00ae080a

bu6mmoreka [IOK

41
«Bakueime HeMeTaJuIbl U UX https://m.edso00.ru/00ae0bf2
COETUHEHUS
Kontponbhas padota Ne3 mo teme

42 «BaxgeuIe HeMeTauIbl U UX bubmmorexa [IOK

https://m.edso0.ru/00ae0el18
COETUHEHUS
OO01mas xapaKTepuCTUKa XUMUYECKUX

43 3JIEMEHTOB — METaJUI0B. MeTtamnnueckas bubnmoreka [IOK
CBSI3b M METAJIMYECKAsi KpUCTAJUTMYECKast https://m.edsoo.ru/00ae103e
pemérka. Pu3nyecKue CBOMCTBA METAIOB
XHUMHUYECKHE CBOMCTBA METAJIJIOB.

44 DIEKTPOXUMHUYECKUN DA HANIPSKEHUN bubmmorexa [OK

R P p https://m.edso0.ru/00ae1156
METAJLIOB
OO6m1me crnocoObl MOTYYSHUST METAJIIOB.

45 CnnaBel. Beruncnenus no ypaBHEHUSAM bubnuoreka [IOK
XUMUYECKHUX PEaKLUid, €CIIU OJIUH U3 https://m.edso00.ru/00ael1156
pEareHTOB COJEPIKHUT MPUMECH

46 ITousiTHE O KOPPO3UHU METAIIOB bubmorexa HOK

PP https://m.edso00.ru/00ael1278
Bbu6nmuoreka [IOK

47 €JIOYHbIE METAJIIbI
1 https://m.edso0.ru/00ael14b?2

48 OKcuabl ¥ TUAPOKCUIBI HATPUS U KaTUs bubmmorexa [OK

P p https://m.edso0.ru/00ae14b2

49 [IlemouHO3EMENBHBIE METAIIIIBI — KaIbLIWN U bubmuorexa [IOK

Mar"uu https://m.edso0.ru/00ae15e8
. bubaunorexa [IOK
50 Baxxuelimue coeIMHEHUS KaJIbIIUS 1

https://m.edsoo.ru/00ael15e8
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o1

O00011eHNEe U cUCcTEMATU3aLMs 3HAHUN

52 JKEcTKOCTE BOAEI M CIIOCOOBI €€ yCTpaHEHUS bubmorexa HOK
a yerp https://m.edso0.ru/00ae1886
[TpakTuueckas padora Ne 6 o Teme
53 "YKécTKOCTh BOJIBI U METOBI €6 bubmorexa HOK
. A A https://m.edsoo.ru/00aelae8
YCTpaHECHHSI
bubmuorexa [IOK
54 ATroMuHAN
https://m.edsoo.ru/00aelc64
55 AmdorepHbIe CBOMCTBA OKCHIA U bubnuoreka [IOK
THIPOKCHIA https://m.edsoo.ru/00aelc64
bubnuoreka IIOK
56 Keneso 1
https://m.edso0.ru/00ae1d86
57 Oxcunsl, Tuapokcuabl u conu xenesa (1) u bu6mmoreka [IOK
xenesa (I11) https://m.edsoo.ru/00ae35e6
58 O00011eHrEe U cUCTEMATU3aLMsl 3HAHUN
[Tpaktuueckas padorta Ne 7. Pemenue
59 JKCIIEPUMEHTAIBHBIX 3a/1a4 110 TEME bubmorera [IOK
p . a https://m.edso0.ru/00ae3de8
«BaxkHelme MeTaIbl 1 UX COETUHEHUD)
Beruucnenus mo ypaBHEHUSAM XUMHUUYECKUX
eaKIINH, eCI OJWH U3 PeareHToOB JaH B
60 i36HTKC W COE )KI/ITI:'I AMeECH bubmorexa HOK
Aep . p ' https://m.edso00.ru/00ae1750
BrrunciieHus MaccoBoi TOJIM BBIXOIa
MPOAYKTa PeaKiuu
61 O06001eHNe U cCUCTEMATHU3aIMs 3HAHUN
62 KonTtponsnas padota Ne4 o reme
«Baxuelniue MeTalIbl U UX COSTUHEHU
63 BemectBa u Marepuansl B IOBCEIHEBHOM bubnmoreka [IOK

JKHU3HH 4YCJIOBCKaA

https://m.edso0.ru/00ae3f50
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64 XHUMHUYECKOE 3arpsA3HEHNE OKPYXKaIOLIEn 1 bubnmoreka [IOK
cpenbl https://m.edso0.ru/00ae4270
65 Ponp XxuMuM B pelIEeHUN 9KOJIOTUYECKUX 1 bu6nunorexa [IOK
npobiem https://m.edsoo.ru/00ae4270
66 PesepBHblit ypok. O600111€HNE 1 1 bubnmoreka [IOK
cucTeMaTH3aInsI 3HAaHUH https://m.edso0.ru/00ae0d0a
67 PesepBublit ypok. O600111eHNE 1 1 bu6nmoreka [IOK
CHUCTEMaTHU3alMs 3HAHUI https://m.edsoo.ru/00adb33c
68 PesepBHblit ypok. O6006111eHNE 1 1 bubnmoreka [IOK
CUCTEMAaTH3alMs 3HAaHUN https://m.edsoo.ru/00ad9ch2
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 68
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YYEBHO-METOANYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOOECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI 1JIS1 YYEHUKA

1. Xumus, 8 kmacc: yueOHMK I 061eoOpaoBaTenbHbIx opranmsanuii /I.E. Pymsutuc,
@.I'. ®enpaman. Mocksa «IIpocsemienne».

2. Xumus, 8 knacc: ydeOHHMK Ul oOmeobpaoBaTenbHbIX opranusaumii /I.E. Pymsutuc,
@.I'. ®enpaman. Mocksa «IIpocsemienuey.

Tabnuuen: [lepuoanueckas cucrema xuMuieckux snemenToB J. M. MenneneeBa, Tabnuna

PacTBOPUMOCTH, SJECKTPOXUMHYUECKUH Psi/T HAMPSHKEHUS METAJITIOB.

METOJNYECKHUE MATEPHUAJIbBI V1A YYUTEJIA

Xumus : ypoku B 8 kiacce : mocobue ans yaurens /H. H. ['apa
Xumusi. Ypoku B 9 knacce : mocooue qis yaurens /H. H. INapa

HUPPOBBIE OBPA3OBATEJ/IBHBIE PECYPCBI U PECYPCBI CETHU

HMHTEPHET
http://school-collection.edu.ru
http://fcior.edu.ru
http://college.ru/himiya/



